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Santa Barbara State College 
Santa Barbara, California 


INTRODUCTION 


Most colleges and universities of the nation 
have a published or unpublished study or two 
dealing with the prediction of college success. 
Most of these studies go no further than a 
simple correlational treatment with resulting 
interpretations. In the state of New York, 
where teachers college entrants are sharply 
restricted and each college and university 
admits its freshmen by quota, the colleges 
are obligated to set up the most accurate pre- 
diction formulas they can possibly develop. 
West of the Atlantic states entrance examina- 
tions are found much less frequently in the 
colleges. 

New York state’s selective admission is 
practiced in all of its teacher training insti- 
tutions. Most of the larger universities over 
the nation have also been forced to select 
their students by some means. A study’ of 
the teachers colleges in the East found that 
forty-six out of forty-seven institutions 
located: along ‘the Atlantic seaboard had in 
operation in 1934 some type of program for 
selective admission. Another more recent 
study covering a much wider area concluded 
with this statement, 


They (college catalogues) do seem to 
justify the conclusion that probably ninety 
percent of the institutions employ no 
means other than the traditional elimina- 
tion of the more obvious misfits as they 
advance from entrance to the freshman 
class along the road toward graduation." 


Recent literature dealing with the improve- 
ment of teaching personnel contains many 

1 Herbert D. Welte, ‘Present Status of Selective Admission 
in Teacher-Training Institutions in the Eastern-States Asso- 
ciation of. Professional Schools for Teachers, and age 
for Future,” Problems Training, (New York: 
Prentice-Hall, 1934) Re 2 

2W. J. McConnell ‘Application of the Principle of 
Selective Admission to Teachers Co and Its Significance 
for the Profession”, The American Teachers 
College, Nineteenth Wis.: George Banta 
Publishing Co., 1940) pp 


admonitions? that teachers colleges look to 
the future when a reduction in college stu- 
dents will be necessary and when only the 
best will be wanted as teachers. 

Growing out of these very persuasive argu- 
ments that teachers colleges select their stu- 
dents more carefully and the few uncoordi- 
nated attempts at selection, an organization 
of teachers colleges developed which has as 
its primary purpose the construction, publi- 
cation and distribution of tests and question- 
naires. These materials can be and frequently 
are used as the basis for selecting the best 
teacher material. This organization claims, 
“The first national testing program among 
the higher institutions of learning was initi- 
ated in the fall of 1931 by the Teachers Col- 
lege Personnel Assocation.”* Evidently this 
organization was the first in the field. 
Although it supplies tests for all higher insti- 
tutions of learning, its initial purpose is to 
supply tests and norms from teachers college 
entrants to teachers colleges; the assumption 
being that the educational and intellectual 
components of the teachers college students 
are different from those of the liberal arts or 
university students. The number of colleges 
taking part in these annual programs by pur- 
chasing tests has varied from thirty-seven to 
eighty-three. 

The Nebraska State Teachers College at 
Kearney is one of the colleges which par- 
ticipated in the 1939 testing program of the 
= College Personnel Association. The 


H. Judd, Preparation of ma Personnel, (New York: 
McGraw ill Book Co., 1939) p. 

E. S. Evenden, “What is 5” ‘Essential Nature of an 
Curriculum of a Teachers College,’”’ 
Teachers Colleges, Seventee: 
Wicomin® George Banta Poblishing” Con 
Pp. 

Grayson N. Kefauver, “Needs and Cofnes in Teacher 

Teachers Colleges, 
George Banta 


earbook 
1938) 


Education,”’ The American Association of 
Bighteenth Yearbook (Menasha, Wisconsin: 


ublishing Co., 1939) pp. 80-81. 
sj. D. ap go The 1937 Report on the Cosseries Test- 


ing Program of the Teachers College Personnel Assi 
1. 
Pp. 
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tests used were those of college aptitude, ele- 
mentary achievement, personal data and 
English. In addition to these tests the Bern- 
reuter Personality Inventory and the Provi- 
dence Music Test were administered to all 
entrants. These included 243 women and 
140 men—a total freshman class of 383 
students. For one reason or another 62 of 
this group, 30 women and 32 men, failed to 
take the entire battery of tests or did not 
complete the first semester’s work and are 
not included in the group studied. The test 
results finally selected are those earned by 
321 students, 213 women and 108 men. 
Not all of the students in this group of 
321 were anticipating teaching careers 
although considerably more than fifty per- 
cent report that teaching is the goal of their 
training. The college has set up special cur- 


riculums for pre-medicine, pre-nursing and ~ 


pre-law students and likewise attempts to 
satisfy the higher educational needs of those 
desiring a liberal arts or general education. 


Tue Data COLLECTED 


The tests were administered by members 
of the department of education faculty of the 
college. The students were informed of the 
fact that these test results were to be used 
in sectioning students in English and music 
classes. They were also placed on file in the 
registrar’s office for the use of the faculty in 
individual guidance, personnel work or any 
use the members wish to make of them. 

In addition to these data from the entrance 
examinations the first semester grades for 
each student were obtained from the regis- 
trar of the college. They were transmuted 
into grade point averages on the basis of the 
grade values as follows: A — 4 points, B = 
3 points, C — 2 points, D — 1 point and 
F = o points. 

The Nebraska state teachers college is not 
at present practicing selective admission. It 
is not using any formula developed elsewhere 
to investigate the efficiency of any method of 
college prediction. But the college adminis- 
tration and faculty are looking to the future 
when selective admission may not only be 
desirable but compulsory. It is far more 
sensible to investigate the possibilities and 
formulas for a particular college with the 
various tests it is using than to make no 
attempt at studying the possibilities of pre- 
diction. Other colleges the nation over are 
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sounding the warning that selective admission 
is a desirable change, as well as one that will 
shortly be followed in all state supported 
teachers colleges. 

The Zero Order Correlations. The relation- 
ships among the variables of the present 
study are indicated by means of coefficients 
of correlation. The zero order correlation 
coefficients were obtained through the use of 
the Pearson product moment formula. In 
using the correlation technique there are cer- 
tain assumptions that are made which should 
be mentioned. These assumptions are briefly 
stated as follows: 

1. The relationship between the two varia- 
bles may best be described by a straight line 
equation. 

2. This line is best determined by the 
method of least squares. 


TABLE I 


ZERO ORDER CORRELATIONS AND THEIR 
PROBABLE ERRORS 


Tie M .413 + .054 Te M 696 + .033 
.509 + .044 F .764 + .029 
T AT7 O29 T .741+ 017 
ms M .465 + .051 rs M_ .802 + .059 
F .512 + .044 F .475 + .046 
T .496 + .028 T .417+ .031 
Tu M 4.511 + .048 M .120+ .064 
F .506 + .044 F—.080 + .056 
T .508 + .028 T—.013 + .038 
rs M_ .229 + .062 To M - .470 + .051 
F .855 + .050 .475 + .046 
T .818 = .084 T .474+ .029 
re M .048 + .065 Yu M_ .293 + .059 
F—.117 + .056 F .501 + .045 
T—.063 + .037 T .431 + .081 
Tw M .294 = .059 Tw M 124+ .064 
F .378 + .050 F—.057 + .056 
T .850 + .033 T .004 + .038 
ra M_ .679 + .085 re M_ .460 + .051 
.757 = .030 .513 + .044 
T .731+ .018 T .496 + .028 
ru M_ .841 + .019 Yu M_ .104 + .064 
F .848 + .013 F—.157 + .055 
T .846+ .011 T—.070 + .037 
rs M_ .221 + .062 Ys: .247 + .061 
F .492 + .045 F .424+ .048 
T .401 + .032 T .365 + .033 
Tx M—.025 + .065 Tes M—.006 + .065 
F—.069 + .056 F—.175 + .055 
T—.054 + .038 T—.119 + .087 
te M_ .894 + .055 M men 
F .491 + .045 F women 
T .458 + .030 T total group 
1. Grade Point 4. English. 
Average. 5. Music. 
2. Intelligence. 6. Personality. 
3. Achievement. 7. Personal Data. 


. 
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3. Standard scores are comparable. 

To test the linearity of the relationships 
among the variables in this study a scatter- 
diagram was made for each two of the 
variables. The scatter-diagrams represented 
the relationships as linear rather than curvi- 
linear. Lindquist says, 


If the curvilinearity is not so marked that 
it is not immediately apparent upon inspec- 
tion of the scatter-diagram, the student 
need have no fear that the use of product- 
moment correlation technique will lead to 
any serious error.” 


It will be observed from Table I that the 
highest zero order correlation is between the 
variables—intelligence and English. With the 
criterion measure—grade point averages—all 


correlations are significant except the one 


with the personality trait, neurotic tendency. 
A noticeable sex difference is found between 
the correlations of the criterion with intelli- 
gence, achievement, music and personal data. 

One of the important contributions of this 
study is indicated in this summary table. 
The elementary subject matter tests correlate 
practically as highly with college grades as 
do high school subject matter tests. 
Douglass,? Segel,* and Wagner* found median 
correlations between tests of high school sub- 
ject matter and college grades of about .55. 
The present study found correlations between 
tests of elementary school subject matter and 
college grades for the total group to be .50 
for general achievement and .51 for English. 
The multiple correlation of these two achieve- 
ment tests with college grades is r,(3,) = 
-533 for men and .542 for women. These cor- 
relations give considerable weight to the asser- 
tion that an achievement test covering the 
elementary school subject-matter is, for all 
practical uses, almost as valuable in predict- 
ing college grades as is an achievement test 
covering high school subject matter. More 
studies, such as the present one, are needed 
to test the truth of this statement. 

The question naturally arises as to the 
reason for the elementary school achievement 
tests being practically as vente in predic- 


1E. L. Lintuah, A First Course in Statistics, (Chicago: 
Houghton—Mifflin Company, 1938) 174~175. 
® Harl “The Relation of High School 
ration and Certain Other Factors to Success at the 
University of 


Success 
of Education, No. 15 Cale p. 
(Bulitle. New York: Th The University 


Butte, 193 1934) p. 64. 
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tion as are the secondary school achievement 
tests. The answer probably can be given 
under three points. (1) The fundamentals of 
education are obtained by practically all 
children in the elementary school. The sec- 
ondary school curriculum merely increases 
the depth of learning on this foundation. It 
is the degree to which the child learns his 
fundamentals that determines to a consider- 
able extent whether or not he will be a suc- 
cessful student either in high school or in 
college. (2) The habits of study which are so 
closely related to success in college are estab- 
lished primarily in the grades where and 
when the fundamentals are learned. (3) Suc- 
cess in college academic work as well as suc- 
cessful achievement in the elementary school 
subjects depends upon a common general 
factor such as Spearman’s “g”’. 


THE PREDICTION VALUE OF COMBINATIONS 
oF TESTS 


The Multiple Correlations. The zero order 
correlations alone show nothing more than 
an existing relationship. Since the relation- 
ship with grades in college is the measure to 
be predicted, the technique of multiple cor- 
relation will add to an understanding of how 
important is each test’s correlation with the 
criterion. Table II gives the multiple cor- 
relations. 

The intelligence test is somewhat less in- 
dicative of college grades for the men than 
it is for the women; the zero order correla- 
tions being .413 and .509 respectively. By 
adding the achievement variable multiple r 
for men is raised to .484 and to .545 for 
women. Adding the English test raises the 
coefficients to .539 and .550. The English 
test as well as the achievement test raises 
the multiple r for men more than for the 
women. Further additions of the music, per- 
sonality and personal data tests raise these 
multiple correlations an insignificant amount. 
The highest multiple r obtainable where only 
two tests from the battery are correlated 
with the criterion is found by using the Eng- 
lish and the achievement tests. For men this 
correlation is -533 and for women .542. The 
final multiple r in which all six tests are used 
is .543 for men and .562 for women. 

It appears significant that the multiple 
correlations do not run above .562 for either 
sex. The English test alone correlated with 
college marks gives a coefficient of .511 for 


. 
ad 
Oreg 
8. 


Tis 


418 484 
-509 -545 542 


1. Grade Averages. 
2. Intelligence. 

8. Achievement. 

4. English. 


men and .506 for women. By adding the 
achievement test of the other elementary 
fields to the English test a multiple correla- 
tion is obtained which is almost as high as 
the multiple r which included all six tests. 
Even the inclusion of the intelligence test 
raises the multiple r only a small amount. It 
appears that a comprehensive achievement 
test of the elementary school field which in- 
cludes reading and the elements of English 
composition and literature as well as arith- 
metic, science and the social sciences predicts 
college scholarship almost as well as a com- 
prehensive high school achievement battery 
and better than an intelligence test alone. 


The Significance of the Correlation Coe ffi- 
cients for Prediction. There are two appro- 
priate methods of determining the significance 
of the zero order and multiple correlation 
coefficients in predicting college grades. The 
first to be used is the amount and frequency 
of displacement and the second is the relative 
size of the standard error of predicting true 
scores of grades. Table III indicates the de- 
gree of reliability that can be placed upon a 
prediction based on a correlation coefficient 
of .co. Only 26 percent of the predictions 
would be within one letter grade of accuracy 
and 2 percent would disagree four letter 
grades from those earned. On the other hand, 
entering the table with a multiple correlation 
coefficient of .55, which is conservative for 
the data presented in this study, out of a 
hundred possible grade averages predicted 
forty will be correct, forty three will be 
missed only one letter grade and only seven- 
teen will be displaced two letter grades. 
There will be no displacements from the pre- 
diction as much or more than three letter 
grades in the five point grading system which 
obtained at the Kearney college. 

Using the standard error of measurement 
it is possible to tell within what grade limits 
from prediction the grades will fall which 
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TABLE II 
SUMMARY OF MULTIPLE CORRELATIONS 


Ti 2 Ti 
-539 .540 542 
-550 -556 


5. Music. 
6. 
7. Personal Data 


TABLE III 


SUMMARY OF THE AMOUNT OF AGREEMENT AND 
DISAGREEMENT BETWEEN PREDICTIONS AND 
ACTUAL FRESHMAN MArRKs' 


Number of Divisions 


r Displ 
0 1 2 3 4 
70 52 40 8 ay . 
60 46 40 14 0 oO 
55 43 40 17 0 oO 
50 40 40 20 
40 36 44 16 4 0 
.00 26 40 24 ae 


1 Charles W. Odell, Statistical Method in Education (New 
York: D. Appleton—Century Company, 1935) p. 181. 


are one, two, or three standard deviations re- 
moved from the mean grade. The standard 
error of measurements is given by the equa- 
tion on, = VI Substituting in this 
formula the following known value for men 
o, = .80 and for the women o, = .72 with 
fi = .74 for men and .71 for women the 
standard error values become as follows: 
Men Women 
Ta, = Fx, = .38 


It is evident from these standard errors that 
approximately two thirds of the grades will 
fall within .4 of a grade step and approxi- 
mately one third will fall beyond .4 of a 
grade step. 

It is advantageous in this study to deter- 
mine how near it is possible to predict, 
assuming that the grades were the true grades 
of the students. In other words within what 
limits is it possible to predict grades with the 
reliability and correlations already secured. 
It is possible to estimate very closely the 
correlations which should be obtained from 
completely reliable college grades and the 
tests. The estimate of such “true” grades can 
be made with less error than can the estimate 
of actual grades. In the following formula 
o, is the standard error of the obtained 
marks, 7,1 is the reliability coefficient for col- 
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lege marks; found to be .74 for the men and 
-71 for the women. 7;, is the correlation 
coefficient for grades and the test variables. 
Using the formula = 0, — and 
the zero order correlation of each variable as 
well as the multiple correlations of these 
variables with the college grade index the 
following table of standard errors of true 
scores is calculated: 


TABLE IV 


STANDARD ERRORS OF PREDICTING TRUE SCORES © 


OF GRADES BY MEANS OF THE 


VaRIOUS TESTS 
Men Women Men Women 
a? 60 48 Cos = 57 .48 
48 =55 46 
= 5S 49 com 46 
Cos= & -55 Coss = 54 46 
Cot = .65 oman .58 45 
eo True college 4. English. 
grades. 5. Music. 
2. Intelligence. . 6. Personality. 
3. Achievement. 7. Personal Data. 


Using the intelligence test in predicting 
college grades, the grades of men can be 
predicted so accurately that approximately 
two thirds of them will fall within .60 of a 
letter grade from the “true” grade. For the 
women approximately two thirds of the 
grades given will fall within .48 of a letter 
grade of the “true” grade. Since three stand- 
ard deviations above and below the mean 
include practically too percent of the group, 
it is safe to say that no “true” grade for the 
men will be displaced more than 1.80 of a 
letter grade from the one predicted by the 
tests. For the women the “true” grade will 
be within 1.44 letter grades of the one pre- 
dicted. This is a more exact statement of the 
grade prediction than the one which used the 
Odell tables. The highest possible prediction 
for the men gives a o,,x of .54 with the use 
of the intelligence, achievement and English 


% = —.146z: +2242, 
Women Zo = +.160z +.2212z 
Zo = +.057z, +.216zs 


0. Criterion: first term’s grades. 
1. Intelligence. 
2 Achievement. 
. English. 


Regression Equations 
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tests. For the women the same tests give a 
© w, of .46. 

While it is not the purpose of the present 
study to defend the use of any or all of the 
college entrance examinations in use by the 
college studied, it should be pointed out that 
any procedure which makes possible the pre- 
diction of average true college marks within 
.45 to .53—depending upon the sex—of a 
letter grade in sixty-seven percent of the 
cases is not to be considered lightly. 


The Regression Equation. A more refined 
technique of predicting grades by giving due 
weight to each of the test variables in com- 
parison with all the others is the regression 
equation. The regression equations for both 
sexes and the total group in standard score 
form as found in the present study are given 
below. 

The regression equation for the men shows 
that the English test is the most significant 
one in the equation. The achievement test 
comes next and beyond these two the other 
tests have either insignificant or slightly 
negative weightings. 

In the regression equation for the women 
the largest weighting is found in the achieve- 
ment test. About two thirds as much weight- 
ing as this test offers is found in the intelli- 
gence test and about half as much in the 
English test. The other weights are so small 
as to be practically insignificant. 

Summary. The following generalizations 
seem warranted from a study of these equa- 
tions and the multiple coefficients as deter- 
mined by these tests in the institution fur- 
nishing the data. 

1. For the men the test that is most pre- 
dictive of college grades is the English test. 

2. The next most valuable one is the ele- 
mentary achievement test. 

3. All the other tests have relatively small 
predictive weightings. 


+.060z, —.050Z. +.021z, 
+.117z +.062z, —.0552. +.099z, 
4. Music. 
5. Personality. 


6. Personal Data. 
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4. For the women the elementary achieve- 
ment test carries the greatest weight in pre- 
diction. 

5. The weighting of the achievement test 
is followed in order by those of the intelli- 
gence, the English, and the personal data 
tests. 

6. The other two tests used in this battery 
proved to be of almost insignificant value in 
prediction. 

7. For the total group of both sexes the 
English and the elementary tests give almost 
as good prediction as the entire battery. The 
employment of a third or fourth variable 
from this group will not significantly increase 
the predictive effectiveness of the equation. 

8. It is important that the two sexes be 
treated separately with their own regression 
equations for the highest validity in pre- 
diction. 


THe Factors Founp IN ACHIEVEMENT 
IN COLLEGE 


There have been a number of problems 
arise in this study which require a more re- 
fined technique to reach a solution. The fact 
of the negative weighting which intelligence 
has with college grades in the regression 
equation, as well as the near zero weightings 
of the factors of music, personality and per- 
sonal data, suggests a need to inquire into 
the factors which are included in the pattern 
of college grades. The best of the known 
techniques for making this type of study in 
factor analysis, which is the one used. 

Factor Analysis by the Centroid Method. 
There are several methods of multiple-factor 
analysis, of which the one most widely used 
is Thurstone’s centroid method. Factor anal- 
ysis is designed to discover the independent 
. factors needed to account for the scores in a 
group of intercorrelated variables. It is used 
in the present study specifically to ascertain 
the factor characteristics of college academic 
success and to find how heavily weighted 
with these factors is each of the six college 
entrance tests. 

There are a number of references available 
which will explain the step by step procedure 
involved in this analysis so it will not be 
reported here. It is sufficient to say that the 
method explained and followed by K. J. Hol- 
zinger and H. H. Harman’ is used in this 

1Karl J. Hi and Harry H. Harman, Factor 
Analyt, (Chicago: The University of Chicago Press, 1941) 
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study. The results of each major step are 
presented and interpretations made when and 
where desirable. 

It might be explained at the outset that 
the personality test was excluded from this 
analysis. All of the zero order correlations 
with personality were low and all were within 
the range of three probable errors. Any find- 
ings based upon such low correlations would 
be highly questionable if not definitely mis- 
leading. 

The original and final factor loadings as 
found by means of the centroid method are 
given for the two sexes and the total class in 
Tables V, VI, and VII. 

In the final factor loadings for the men 
there appears a factor that is common to the 
criterion and the five tests. This factor is 
almost twice as large in the first four varia- 
bles as it is in the music and personal data 
tests. The second factor is practically non- 
existent in scholarship average, does not 
appear in music but is prominent in intelli- 
gence, achievement, English and personal 
data. Beyond this second factor a third one 
is found in the elementary, music and per- 
sonal data tests but since it is not present in 
an appreciable amount in grades it might be 
ignored for the purposes of the present study. 
The size of the communality demonstrates 
the fact that the criterion of college success 
is less than half measured by the test battery. 
In other words, the factors brought out by 
these tests as common to them and college” 
scholarship are not as large as the unique 
or still unmeasured factor in scholarship. 
This may mean that in a teachers college, 
such as this one, where there is so much 
emphasis laid upon the preparation of teach- 
ers through the professional courses and the 
professionalized subject matter courses, the 
professors grade their students not only upon 
achievement past and present, or demon- 
strated and suspected intelligence, but also to 
a considerable extent they grade them upon 
potential teaching success as the professors 
subjectively measure it. 

Only two factors are found in college 
scholarship from the final factor loadings for 
the women. The first and by far the largest 
is common to all six variables in almost the 
same amounts. The English test, as was the 
case with the men, contains this common 
factor in the greatest amount. Beyond the 
one general factor there appears a group 
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TABLE V 
Factor LOADINGS: MEN 
Original Factor Loadings 


(After Rotation) 


-678 .099 021 4734 5266 

-713 -570 .091 8474 -1526 

-460 -000 


TABLE VI 
Factor LOADINGS: WOMEN 
Original Factor Loadings 


Commu- Unique- 
Varia- Factors nality ness 
bles 1 2 3 4 h? 1-h? 
.620 —.149 —.049 —.051 4116 
.882 .242 .009 .010 .8368 
3 .838 .158 —.021 —.022 -7281 
4 .890 .220 .013 .013 .8409 
5 —.221 .026 .027 
6 .028 


(After Rotation) 


1 -636 -089 000 000 4124 
2 -726 548 .066 8366 1634 
-721 454 036 -7284 2716 
-742 531 071 073 -8423 -1577 
-645 020 .076 079 4284 5716 


Factor LoApINGs: ToTAL GROUP 
Original Factor Loadings 
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Commu- Unique- 
Varia- Factors nality ness 
bles 1 2 8 4 h? 1-h ye 
—.330 —.102 —.038 4723 
.070 .056 —.014 6643 
070 —214 1015 8466 
126 —.026 4267 
Final Factor Loadings 
f 
Final Factor Loadings 
TABLE VII 
Commu- Unique- 
Varia- Factors nality ness a 
bles 1 2 3 4 h? 1-h? — 
—.154 —.058 —.054 4027 
.300 011 011 8384 
114 —.022 —.022 .7012 
212 010 011 8372 
—.245 027 .028 .3564 
© —.226 026 027 4222 
Final Factor Loadings (After Rotation) ae 
111 .000 .000 .4019 5981 
629 068 .068 8385 1615 
445 .089 .039 .7008 .2992 
044 081 083 A224 5T76 
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factor in the tests of intelligence, achievement 
and English. The other factor loadings are so 
small that they may be neglected. 


The communalities indicate there is a 
unique factor or factors in college scholarship 
that are not measured by these tests. Differ- 
ing as they do from unity, they indicate that 
there is a uniqueness factor which for both 
men and women is greater than the commu- 
nalities in variable one—college grades. For 
the men the communality is represented by 
.4734 and the uniqueness by .5266. These 
are .4124 and .5876 for the women. Compar- 
ing the two sexes, it is evident that the bat- 
tery of tests contains factors which overlap 
those in college scholarship to a slightly 
greater extent for men than for women. 

In these uniquenesses there are two com- 
ponents, unreliability and specificity. From 
the data on the reliability of the criterion the 
reliability of college grades for the men is .74 
and for women .71. The unreliability factor 
for the data for men is .26 and for the data 
for the women is .29 from the equation 
1.’ This leaves for both the men 
and women a factor in college grades which 
is larger than any secured through the anal- 
ysis of the present study except the general 
factor. 

Men 


.538 uniqueness 
.26 unreliability 


specificity 


The following tables ar: a complete sum- 
mary of the factors, loadings, communalities 
and percent of their totals which are found 
in grades. In the table for men 47 percent of 
the components of grades are found in the 
four factors, twenty-six percent is accounted 
for by unreliability and twenty-seven percent 


TaBLe VIII 


SUMMARY OF FAcTorS, LOADINGS, COMMUNAL- 
ITIES AND PERCENT OF TOTALS FOUND 
IN GRADES FOR MEN 


Commu- 


Loadings  nality Percent 


47 


27 
100 


Total 1.0000 
1 Holzinger and Harman, op. cit. p. 15. 
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TABLE IX 


SUMMARY OF FACTORS, LOADINGS, COMMUNAL- 
ITIES AND PERCENT OF TOTALS FOUND 
IN GRADES FOR WOMEN 


u- 
Loadings nality Percent 


SUMMARY OF FAcTorS, LOADINGS, COMMUNAL- 
ITIES AND PERCENT OF TOTALS FOUND 
IN GRADES FOR TOTAL GROUP 


Commu- 
nality Percent 


40 


28 
32 


100 


Loadings 


*(a) represents unreliability. 
2 (b) represents specificity. 


is a specific factor the nature of which is un- 
known. A similar interpretation applies to 
Tables [IX and X. It is beyond the bounds 
of the present study to conjecture what is the 
nature of this specificity. The author sug- 
gests that it is a multifactor consisting of 
interest, methods of work and perhaps the 
instructor’s subjective opinion as to the type 
of teacher the student will make. 

At this point it is advisable to compare 
the factors found for the two sexes. In the 
first place a general or common factor seems 
to be present in both sets of loadings. The 
second factor for the women coincides with 
the second for the men except for the fact 
that test six—personal data—contributes to 
this factor for the men but not for the women. 
The respective weightings of this factor in 
college scholarship are about equal and both 
low. The third and fourth factors for the 
women are very small yet common to all but 
the criterion of college success. The third 
factor for the men on the other hand is found 
in scholarship and all other variables but 
intelligence. These weightings, however, are 
low when compared with those of the first 
two factors. The last factor for the men is 
found in all variables except personal data; 
although in negligible amounts. 


41 
0079 
29 
Total 1.0000 100 
TABLE X 
= 
.2500 
.3186 
Total ____________ 1.0000 | | 
Factors 
4597 
‘nae | 
0098 
.2600 26 
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This analysis by the centroid method shows 
the six variables form factor patterns as illus- 
trated in Tables XI, XII, and XIII. 


TABLE XI 
FACTOR PATTERN PLAN FOR SIX VARIABLES 
MEN 
Variable F, Fy Ss 
1 a 
2 a b Ce 
3 a b Cs 
4 a b % 
a Cs 
a b Ce 
TABLE XII 
FACTOR PATTERN PLAN FOR SIX VARIABLES 
WoMEN 
Variable F, F, Ss 
1 a ci 
2 a b Ce 
3 a b Cs 
4 a b 
6 a Co 
TABLE XIII 


FACTOR PATTERN PLAN FOR SIX VARIABLES 
ToTAL GrRouP 


Variable F, Fy Ss 
1 a Ci 
2 a b Cs 
} a b Cs 
4 a b % 
5 a Cs 
6 a Ce 


The factor pattern plans as found in the 
above tables show a general factor F, running 
through all the variables. In addition to this 
general factor there is one group factor F, 
which for the men is found in four tests and 
for the women and total group is found in 
only three. In addition to these factors the 
centroid method indicates that there are 
specific factors S in each test which are not 
identified in this study. 

The factor analysis carries the study of 
factors in the tests somewhat beyond the 
original purpose in using it. The present 
study is concerned with the structure of col- 
lege grades as the tests used reveal it. As 
soon as it is learned that the group factors 
in the tests are not also found in freshmen 
grades the analysis has served its purpose. - 
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CONCLUSIONS 


The following conclusions seem warranted 
from these solutions of the problems: 


1. The two elementary survey tests, Eng- 
lish, and achievement, used in the battery 
which is studied, have enough factors in 
common with college freshmen grades that 
they are good tests for scholastic prediction. 

2. The remaining four tests of the battery 
of six contain practically no factors in com- 
mon with college grades which are not in- 
cluded in the English and achievement tests. 
Therefore, whatever values they may have 
for individual guidance, they are not effective 
scholastic prediction devices. 

3. The single test having the highest pre- 
dictive value is the English test. 

4. A comprehensive elementary school 
achievement test is practically as valid in the 
prediction of college grades as a comparable 
high school achievement test or high school 
grades. 

5. The value of each test in prediction 
differs for the two sexes. Therefore, for most 
dependable prediction a separate regression 
equation should be formulated for each sex. 

6. Using the two best tests in this battery, 
the English and the achievement tests, college 
grades can be predicted so accurately that 
no student will be displaced more than two 
letter grades and approximately forty-three 
percent will be forecasted within one letter 
grade. 

7. Women’s grades can be predicted 
slightly more accurately than can men’s 
grades. 

8. The factors in college grades, which are 
also components of the tests, count for less 
than half of the factorial content of grades. 

9. There is a specificity in college grades 
which composes from one-fourth to one-third 
of their factorial content that is not measured 
by any of the six college entrance tests. 

An Interpretative Comparison. A compar- 
ison of these findings with those of a recent 
study by Goodman! reveals that both studies 
find a general factor. Recently Thurstone 
and Thurstone* have reported finding a gen- 
eral factor in their advanced studies with the 
Thurstone Primary Abilities. All of this 


1 Charles H. Goodman, Ability Patterns of Engineers and 


of Inielligens P. No Il, 
nce”, Psyc. ‘ono; 0. 
Gainers of Chicago Press, Press, Chicago, 1941). 
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arouses again an interest in the “g” factor 
of intelligence which has been a contention 
of Spearman for many years. The study of 
Goodman’s finds that tests of primary abil- 
ities secure a multiple correlation coefficient 
of .51 with college grades. The summaries of 
Douglass,? Segel® and Wagner* show that the 
correlations using all types of high school 
achievement tests and college grades are usu- 
ally between .50 and .60. Approximately the 
same as this are the reported correlations 
between intelligence tests and college grades. 
The present study reports a correlation of 
.539 for both sexes between an elementary 
achievement test and college grades. Four 
distinct types of mental measurements cor- 
relate with college grades giving almost 
identical results. If a “g” factor, such as 
Spearman’s were postulated, the argument 
could well be made that this common factor 
accounts for the similarity among the cor- 
relations. 


In his study of engineering students, who 
by the way were almost exclusively men, 
Goodman also reports the finding of a verbal 
factor and a reasoning factor, which he 
identified from Thurstone’s seven primary 
abilities. This verbal factor can tentatively 
be identified in the present study as the first 
group factor found in tests of intelligence, 
achievement and English. 


Goodman used only tests of the seven pri- 
mary abilities and found through the multiple 
correlation technique an r of .51 with first 
semester grade averages. Only the tests of 
number, verbal, space, induction and reason- 
ing contributed to this multiple r. The other 
correlations are so small that no combinations 
he could use would raise this correlation. 
This multiple r is somewhat smaller than 
that obtained in the present study so it is 
reasonable to conclude that the specific factor 
or factors accounting for the grades of engi- 
neers is at least as great as the specific factor 
or factors accounting for the grades of stu- 
dents attending the Nebraska teachers 
college. 

Probable Value of the Findings. The find- 
ings of the present study should be of value 
because: 

1. They reveal to the large group of inter- 
ested teachers colleges the widely varying 

op. 


* Wagner, op. cit. p. 64. 
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predictive efficiency of the tests of the 
Teachers College Personnel Association. 

2. One important finding of this study will 
become increasingly significant as high 
schools in preparing students for college are 
directed by the implications of many research 
studies to make no college preparatory course 
prescriptions. This will result in high school 
content examinations becoming less and less 
valuable as predictive devices. The elemen- 
tary achievement examination may supplant 
the high school achievement examination in 
predicting college grades for the present study 
indicates that at present they differ very little 
in that function. 

3. They reveal the widely varying degrees 
of predictive efficiency, as between the sexes, 
noted in each of the regression equations. 
This should be of some service to college ad- 
ministrators and personnel workers in warn- 
ing them against using the same predictive 
agents for the whole student body, upon 
which grave decisions are made that are vital 
to the future welfare of the student. 


4. They verify the assertion that a combi- 
nation of variables is superior to a single one 
in the prediction of academic success in 
college. 

5. They indicate where economies may be 
made in the use of selective admission pro- 
cedures. It is a common procedure among 
teachers colleges to use a comprehensive ele- 
mentary achievement test to guide students 
in building up their backgrounds in elemen- 
tary subject matter. Apparently the same 
test can be used also to predict college aca- 
demic success with as satisfactory results as- 
would accrue from the use of a high school 
achievement test or high school marks and 
with better results than an intelligence test 
alone would give. 

6. They may be used as a basis for a fur- 
ther study to determine where the most 
promising teacher training recruits may be 
found in Nebraska. 

7. They reveal considerable of the factorial 
nature of scholastic grades in the college 
studied. 

Recommended Studies. The present study 
does not furnish and was not intended to fur- 
nish evidence that the college supplying the 
data for the study should immediately launch 


: 
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out upon a selective admission program. The 
study is the first extensive one made in this 
institution upon the character of its freshmen 
entrants and the structure of the grades 
given. It does however set the stage for sub- 
sequent studies which in this institution and 
elsewhere will supply a sounder basis for 
selective admission as well as the giving of 
grades. 

The following studies are recommended: 

1. A study of the reversals of expectancy 
as determined by the regression equations 
found in this study. 

2. A study of college grades similar to this 
one using tests of the following traits: 


a. Interest. c. Study habits. 
b. Drive. d. Attitudes. 


3. A study of departmental grades to de- 
termine which can be predicted with the 
greatest accuracy and which with the least 
accuracy. 
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4. A study of the possibilities of a pattern 
of abilities and personality traits that is 
unique for teachers. 

5. A study of the parts of sub-tests of the 
several tests published by the Teachers Col- 
lege Personnel Association to determine which 
ones contain the largest factors in the predic- 
tion of college grades or teaching success of 
teachers? 

6. A study of the possibilities in using the 
T. C. P. A. tests for differential prediction 
i.e. to predict students’ success in various 
subjects. 

7. A study planned to determine whether 
the factor found as common to the variables 
in the present study of teacher training candi- 
dates is the same as the common factor 
Goodman found in his study of engineers and 
what is the nature of this factor. 

8. The extent to which other culture and 
occupational groups reflect the same common 
factor in comparable mental measurements. 
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EFFECT OF SIZE OF INITIAL FOOD SERVING ON THE 
EATING EFFICIENCY OF A GROUP OF 
PRESCHOOL CHILDREN 


MARJorIE JOHNSON Morse and GeRTRUDE E. CHITTENDEN 
Iowa State College 


INTRODUCTION 


Few authors who write in the field of child 
development fail to discuss child feeding and 
many of their suggestions are based on re- 
search which can be classified roughly into 
three categories: investigations of nutritional 
requirements of children; studies of tech- 
niques used in influencing children to eat; 
and studies concerning the influence of such 
factors as weather, day of week, and specific 
foods on eating efficiency. There are other 
suggestions regarding size of initial food 
servings and size and number of additional 
servings that are not based on scientific evi- 
dence, but are merely the expression of 
opinion. 

Authorities agree that the size of initial 
food serving has some effect upon the eating 
efficiency of preschool children. However, the 
exact size of serving having the most favor- 
able effect on eating efficiency as well as the 
degree of efficiency attained are details 
which writers in the field have either treated 
ambiguously or left unstated. 

Blanton (4, p. 45) says that the food 


should be daintily served and the por- 
tions not be too large, 


and Thom (17, p. 68) says further that 


dainty serving of food goes a long way 
in arousing appetite. 


The quantitative connotation given to the 
word “dainty” is not made explicit. Barnes 
(3, p. 8) reiterates that 


The child should eat a small helping of 
each kind of food at a meal, given second 
helpings, if desired, when all other food has 
been eaten. 


Blatz and Bott (5, p. 53) italicize the phrase 
small portions in their statement: 
Small portions attractively served will 
do more to stimulate the child’s appetite 
than any amount of direct persuasion. 


Aldrich (1, p. 58) views the problem from 
the standpoint of economy as well as appetite 
stimulation. He says, 

Plates should not be piled high with 
food. It is advisable to put so little on the 
dish that a second helping will be wel- 
comed by the baby and requested by the 
older child. The sight of too much food 
decreases appetite just as the sight of a 
little stimulates it. 


Paradoxically, he adds, 

If a second helping is requested, it 
should be given reluctantly. Possibly a 
remark that he should not eat so much or 
a grumble at the grocer’s bill may help to 
get across to the child the idea that obtain- 
ing of food is difficult. 


Stuart (16, p. 197) evades any direct state- 
ment of his opinion by saying, 

Ofttimes merely presenting too large a 
serving destroys appetite. 

Anderson (2, p. 57) states, 

Giving tne child a plate containing small 
amounts of the foods you wish him to eat 
and permitting him to receive a second 
helping if he wishes is preferable to over- 
loading the plate. Many health workers 
advocate the gospel of the clean plate as a 
step toward good eating habits. By this 
they mean small servings so that the child 
can eat all the food and secure the satis- 
faction that comes from a clean plate. 


Blatz, Millichamp, and Fletcher (6, p. 88) 
maintain a neutral position by the statement: 
In determining the amount of food to be 
served in each portion the effect upon be- 
havior as well as the food value must be 
taken into account. 


Haxton and Wilcox (8, p. 105) are dog- 
matic in their belief in small servings, but 
are vague as to exact amounts when they say, 

Place a small amount of food on his plate 
and put very little milk in his cup. 
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Justin and Snyder (9, p. 61) request that 
college students enrolled in a child develop- 
ment course of study observe 
Servings of a moderate size followed by 
second servings rather than large original 
servings. 


Rand, Sweeny, and Vincent (16, p. 231) go 
somewhat further in their statement: 

Experience indicates that small portions, 
with an opportunity for second servings, 
inspire a much greater desire for food than 
large portions and have the further advan- 
tage of helping the child to form the habit 
of finishing what is placed on his plate 
since it usually can be eaten without undue 
effort. 


A search of scientific literature in the area 
of child feeding revealed not a single investi- 
gation dealing with the influence of size of 
food serving upon eating efficiency. Conse- 
quently, the writer felt that the present prob- 
lem was one which needed to be investigated. 

A second influence in the choice of this 
particular problem was the investigator’s ex- 
perience in two nursery schools which differed 
widely in the size of initial food servings 
given to children at the noon meal. Believing 
that this discrepancy of practice resulted 
from a lack of scientific evidence in support 
of one method or the other she chose a prob- 
lem which promised to throw some light upon 
this: subject. As a verification of her belief 
that there is a widespread disagreement 
among nursery schools regarding size of food 


servings the investigator made a survey of, 


nursery school noon meal procedures by 
means of a questionnaire which was sent to 
one hundred nursery schools in the United 
States. The results of this survey, based on 
the thirty-nine questionnaires which were 
answered completely enough to be used, are 
presented in Tables I and II as additional 
evidence that size of food servings is a point 
of disagreement. 

Nineteen nursery schools considered their 
initial servings to be the minimum amount 
needed by the child, while fourteen considered 
them the optimum. 

A disagreement was also found among 
nursery schools regarding practices in serving 
second helpings of food. Twenty-nine nursery 
schools believe in the “clean plate rule” to 
the extent that first servings.of all foods must 
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be eaten before second servings are offered, 
while ten nursery schools offer second serv- 
ings before the child has eaten all of his first 
servings. However, twenty schools 
do not require that the child eat all of his 
dinner before dessert is given, while fifteen 
do make’ that requirement. In addition to the 
data presented in the table, one nursery 
school reported that occasionally dessert is 
served when the child has not eaten all of his 
dinner and four nursery schools stated that 
this is rarely done in their mealtime pro- 
cedure. 


INVESTIGATION 
DESCRIPTION OF SUBJECTS 


The subjects of the investigation were the 
sixteen children who ate the noon meal at the} 
Iowa State College Nursery School in Ames, + 
Iowa during the spring quarter of 10942. 
Their ages ranged from three to four years | 
at the beginning of the ten weeks quarter. 
The median age was three years five and one- \ 
half months. All but five of the children had 
been enrolled in the nursery school previous 
to the period of investigation and were 
familiar with the nursery school mealtime 
situation. 


METHOD OF PROCEDURE 


Arrangement of Dining Room 

During the noon meal at the nursery school 
the children were seated at two small tables | 
at each of which was a nursery school teacher. 
The seating arrangement remained the same 
throughout the investigation. Plates of food 
were on the tables when the children came 
into the room. The food was prepared by 
college students, but the measuring of food 
into servings was done by a graduate student 
who supervised the food preparation and 
serving. 

This person, who also served second help- 
ings of food in the dining room, sat at a small | 
table near the children’s tables. The inves- 
tigator and an assistant observer were in the 
room. Each sat about two feet from the table 
which she observed. A person recording 
amounts of food served sat on a high stool 
placed in a position which afforded a view of 
each child’s plate. 

Food for additional servings was on a tray 
which the server carried to the tables when- 
ever the teachers indicated that the children 
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TABLE I 
Size or INrTIAL Foop SERVINGS GIVEN TO NURSERY SCHOOL CHILDREN 


Age in 
Food yrs. Range Mean Median 
(Tbsp.) 3 1to5 2.19 2.00 
4 1 to6 2.00 2. 50 
art of whole) 3 . 333 to 2 2.19 2.00 
4 .5 to8 2. 85 2. 50 
2 .5 to8 1. 55 1. 50 
(Tbsp.) 3 1 to6 2.15 2.00 
4 1to8 2.83 2.50 
(No. & sizes of pieces of carrot) to 1 med. carrot 
3 1 piece 24%" x \%” 
to 1 med. carrot 
4 1 piece 244" x \%" 
x to 1 med. 
carrot 
(Cups) 3 .5to3 1. 07 1.00 
4 .5 to8 1.07 1.00 
(No. of slices 4” thick) 3 .25 tol . 66 . 50 
4 .25 tol 74 . 50 
Pp.) 3 2 to 12 6. 50 6. 50 
4 2 to 12 8.15 8.00 
(Tbsp.) 3 2to8 3.79 3. 50 
4 2 to 12 4.84 4.00 
(Tbsp.) 3 2 to 8 3.76 3.00 
4 2 to 12 4. 50 3.00 
* Carrot is the only example of a raw ble given, since few nursery schools gave number and size 
of servings of other raw vegetables accura enough to be used. 
TABLE II 
NUMBER OF NURSERY SCHOOLS ANSWERING YES AND No TO QUESTIONS 
REGARDING SERVING OF Foop 
Question Yes No 
Must first servings of all foods be eaten before second servings are offered? _ - - -_-. 29 10 
Is a limit placed on number of servings given?-.---_-.--- erasnncquocceccencene 21 18 
Is dessert ever given when the child does not eat all of his dinner?_._......._- 20 15 


Are second servings of dessert given when second servings of dinner were not 


were ready to be served. Dessert was also Description of Servings 
served by the server; milk was poured at the The two methods of serving food were 
children’s tables, a half cup at a time. Menus called Method I and Method II. In Method I 
which were chosen by the dietitian were the size of initial food serving was that offered 
taken from Lowenberg’s (11) menus for chil- ordinarily at the Iowa State College Nursery 
dren and were those that in the past had School. Since, for Method II a size of food 
proven to be well liked by the children at serving was needed which would be suffi- . 
Towa State College. Every attempt was made ciently small that a child would perceive the 
to keep the dining room as attractive and difference in size between it and the larger 
pleasant as possible. serving, it was decided that the servings in 


Do you consider the first servings the optimum amounts which you feel 
Do you consider the first servings the minimum amount which you feel 
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Method II should be one-third the size 
offered in Method I. Plates 1 and 2 illustrate 
the same foods served under each method. 


Food was served in units and all measure- 
ments were level. The following amounts of 
food were considered one unit: 


Meat 
Bacon 


Egg 
Cooked Vegetable 


Raw Vegetable 
Carrot 

abbage 
Lettuce 


Sandwich or Toast 

¥, of a slice of bread %” thick 
% Cupful 
2 
Cookie 
1 Small cake 


1 Tablespoonful 
% Slice 
% Whole egg 


2 Tablespoonfuls 
1 Tablespoonful 


Piece %” x %” 
Piece #6” x %” 
Piece %” x 1” 
Piece %” x 1” 


Method I consisted of serving initially 
three units of meat or egg, cooked and raw 
vegetables, and sandwich or toast according 
to the day’s menu. Soup and dessert were 
served in two and one-half unit portions, the 
nearest equivalent of one-third cupful, to 
facilitate serving. A dipper holding exactly 
three tablespoonfuls of food was used in serv- 
ing all of the food of that sized portion. 
Standard one-third cup measures were used 
for measuring soup and dessert. 

The following portions were considered 
three units of food, with the exception of soup 
and_ dessert: 


Meat 


3 Tablespoonfuls 
1 Slice 


_. 1 Whole egg 
(considered 2% units) 
8 Tablespoonfuls 


Sandwich or Toast ; 

% of a slice of bread 4” thick 
Milk 1 Cupful 
Dessert _... % Cupful (considered 2% units) 


Method II consisted of serving one unit of 
meat, egg, cooked and raw vegetables and 
sandwich or toast according to the day’s 
menu. The dipper used to serve soup held 
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three tablespoons of liquid, so soup was 
served initially in one and one-half unit por- 
tions. Two and one-half units of dessert were 
served for it was found during the period pre- 
liminary to the investigation that the children 
showed a tendency to consider the meal com- 
plete following their one small serving of 
dessert. Since dessert often contained food 
elements not duplicated elsewhere in the day’s 
menus, it was felt that a larger serving 
should always be given. Second servings of 
cookies or gingerbread were never offered in 
either method of serving, and only one unit 


‘ was served initially with both methods. A 


standard tablespoon measuring spoon was 
used to measure that sized portion of food. 
A dipper holding exactly three tablespoons 
liquid measure was always used to serve soup. 
A standard one-third cup measure was used 
to serve dessert. 


When Method I was in progress, additional 
servings of food in one unit portions were 
offered to the child when only one initially 
served food remained on his plate. Having 
eaten three tablespoonfuls of all but one food, 
he was given a choice of additional servings 
of food. Following his second serving, addi- 
tional servings were offered when he had 
eaten all of any one food on his plate. Simi- 
larly, for Method II, additional servings 
were given when the child had consumed all 
but one of his food servings. Servings of 
foods other than the one remaining on his 
plate were served in one unit portions. When 
he had eaten one of these second food serv- 
ings, an additional portion was placed on his 
plate. A choice as to whether or not he de- 
sired more food was given only after he had 
eaten three units of each food. 


Eating Time 

Thirty-five minutes were allotted for eating 
the main course of the meal. At the end of 
that time the adult who served second help- 
ings removed the child’s plate and served his 
dessert. When a ten minute interval had, 
elapsed the dessert was removed and the meal 
was over. If the child had not drunk his cup 
of milk, he was allowed to remain at the table 
beyond the time limit to finish drinking it as 
this was felt to be a nutritional requirement 
which should not be waived. All foods re- 
maining on the child’s plate at the end of 
the time allowed were measured and sub- 
tracted from the total amount served. 


( 


- 
-------------- 
Sou 
Cooked Vege pe 
Raw Vegetable 
Celery Piece.2" x 
Cabbage Piece 2” x 1” 
i 
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Teacher-Child Contacts 

Teacher-child contacts were kept as uni- 
form as possible during the noon meal. The 
teachers who sat at the tables with the chil- 
dren were limited in their choice of guidance 
techniques. They were allowed to: 


I. Make comments about food such as: 


A. “The carrots are crisp.” 
B. “Isn’t our food pretty today?” 


II. Make indirect suggestions concerning 
amounts of food to be eaten. These in- 
clude: 

A. Getting food into position to eat. 

B. Placing food in the child’s fork. or 
spoon. 

C. Bringing the child back into position 
to eat. 

C. Making comments such as: 

1. “It’s eating time now.” 

2. “Take turns with your egg and 
sandwich.” 

3. “A drink of milk will help.” 

4. “I wonder what our dessert will 
be.” 

5. “You’re ready for another bite 
now.” 


Make comments about the technique of 

eating. Examples are: 

A. “Tip your bowl.” 

B. “Hold your spoon like this.” 

C. “It would be easier to use your 
spoon.” 

D. “Chew it first, then swallow.” 


III. 


The teachers were not allowed to: 

I. Make direct suggestions concerning 
amount of food to be eaten. These in- 
clude: 

A. Feeding the child. 
G. Making comments such as: 
1. “Finish your food.” 
2. “Let’s get this plate cleaned up 
now.” 
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A week’s practice period allowed the teach- 
ers who sat at the tables with the children to 
become familiar with the use of these sug- 
gestions before the investigation started. 


Period of Investigation 


The investigation covered a ten weeks 
period. The children were divided into two 
groups, each of which ate lunch at the nursery 
school for a period of five weeks. A practice 
period of two weeks preceded: the actual in- 
vestigation. During this time both methods 
of serving were used, and the persons cooper- 
ating in the mealtime procedure became 
thoroughly acquainted with the methods. 


Since some of the children had never eaten 
at the nursery school, a week preceding the 
investigation was allotted for making an ad- 
justment to the nursery school mealtime situ- 
ation. Method I was used during the first 
group’s initial adjustment period, and to off- 
set any effect this preliminary adjustment 
might have on eating efficiency under the 
method immediately following it, Method IT 
was used during the second group’s initial 
adjustment period. Following this period the 
methods were alternated at one week inter- 
vals. 

Weekly menus were repeated with each 
method of serving. Thus, each child was 
served the same menu twice during the period 
of investigation. Menus used appear in the 
Appendix. 

An outline of the period of investigation 
appears in Table ITI. 


Index of Efficiency 

The index of efficiency was used originally 
by McCay (13) and Macleod (12) at New 
York State College of Home Economics, 
Cornell University. Two components of effi- 
ciency, eating time and amount of food eaten, 
were used. The formula is: 

Efficiency score = 100 — units of time + - 
units of food. 


WEEKLY DISTRIBUTION OF MENUS AND METHODS 


* Initial Adjustment Period. 


Second Group 


First Group 


‘June, 1943] 


The units of time were one minute in | 
length and the food units were as previously 
described. 


Method of Observation 

The investigator and another person who 
had established reliability with her made the 
daily observations during the noon hour. 
Each of them observed the children seated at 
one table. During the period of investigation 
the investigator recorded observations for ten 
children and the assistant, for six children. 
Observations were noted on a large chart 
attached to a clipboard which the observers 
held in their laps. A stop watch and a pocket 
watch were held in the left hands of the 
observers as they recorded. 


The following items were recorded: 


1. Starting time. The pocket watches were 
set at twelve o’clock when the first child was 
seated at the table. The stop watches were 
also started and the time each child sat down 
at the table was recorded to the nearest 
fifteen second interval. This was considered 
starting time. 

2. Stopping time. The time the child stood 
up from his chair preparatory to leaving the 
dining room after having eaten his meal was 
considered stopping time. This was checked 
to the nearest minute. If he had not com- 
pleted his meal, stopping time was checked 
when the time allotted for eating his meal 
had elapsed. 

3. Time between seating and attack. The 
moment the child put the first bite of food 
into his mouth was considered time of attack. 
Since the stop watches were put into action 
when he was seated at the table, it was pos- 
sible to check attack to the nearest fifteen 
second period. The time interval between 
starting time and the moment the child 
placed the first bite of food in his mouth was 
called “time between seating and attack.” 
This was observed because it was felt that 
the time between seating at the table and 
attack on food might be a measure of his 
interest in eating. 

4. Time out. The time consumed in some 
activities was considered irrelevant to eating 
time so the time spent in such activities, to 
the nearest fifteen seconds, was marked on 
the chart with a straight line and subtracted 
from the total eating time. Time out was 
denoted for two activities: 
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a. Obtaining second servings of food. 
The stop watch was started the moment 
the tray bearing second servings touched 
the dining table at which the child to be 
served sat and was stopped when the tray 
was lifted. 


b. Obtaining napkins, silverware, or any 
act requiring that the child leave the table 
other than removal from the group for un- 
desirable behavior. This time was checked 
from the moment the child got up until 
he sat down again. 


Removal from the table for undesirable 
behavior was not considered time out since 
it was felt that such behavior should affect 
the efficiency score. When the child was 
removed from the dining room he was 
seated at a small table just outside the door 
of the dining room where he could still be 
observed by the investigator. 


5. Total eating time. This was considered 
as the period beginning with the time the 
child placed the first bite of food in his mouth 
and ending at the time the child stood up to 
leave the table at the end of the meal, with 
time out intervals subtracted. 


Observer Reliability 


Reliability was established between the in- 
vestigator and a student trained in child de- 
velopment. This was done in a two weeks 
period previous to the investigation, during 
which time both observers recorded data for 
the same children. The four items checked 
on the chart were considered individually 
when establishing reliability. 


The two observers agreed on starting time 
within thirty seconds 97.77 per cent of the 
time. Perfect agreement was obtained on 
time of attack on food and stopping time. 
A one minute interval was allowed for agree- 
ment, since the stopping time was checked to 
the nearest minute. The agreement on total 
eating time was 90.00 per cent within a 
range of one minute. The total time out 
agreement was 97.75 per cent which was an 
agreement on the number of fifteen second 
intervals checked at the same time by both 
observers. The two observers agreed 86.75 
per cent of the time on length of observation 
and each checked the same intervals 93.26 
per cent of the time. 


ix 
— 
ug 
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TABLE IV 
AGREEMENT OF TWO OBSERVERS 


Observations 

Starting Time 

Stopping Time 

Total Time Out 

Length of Time Out Period 
No. of Time Out Periods 


CHILDREN’s REACTIONS TOWARD 
THE INVESTIGATION 


Few comments were made by the children 
either in regard to the observers or difference 
in size of food serving. 

One child asked, 

What are you doing with the watches? 

He was given the answer: 

To see how long it takes to eat lunch. 

This apparently was a satisfactory answer, 
for the question was not repeated. Another 
child came into the dining room, glanced at 
the investigator holding the watches and 
asked— 

What time is it? 

The first day the very small sandwiches 
(one-third the usual size made at Iowa State 
College Nursery School) were served, a child 
picked up his sandwich, then looked at the 
teacher seated at his table and smiled. Later, 
after he had been given several additional 
servings following his small initial serving, 
he remarked, 

I’ve had a lot of seconds today. 

When Method II was in effect one small 
boy looked at the server and said, 

I'd like a whole big sandwich. 

Bacon was served one day when Method I 
was used. A child commented, 

Look at my long piece of bacon. 

That same day when a child was asked if 
she cared for another piece of bacon she 
answered, 

.Yeah, a long piece. 

When the menu was repeated using Method 
II, a child picked up her piece of bacon, 
looked at it, and announced, 

At home I get a long piece of bacon like 
my Mommy and Daddy. 

Still another child summed up his attitude 
toward Method II in the trite phrase, 

We don’t have much to eat today, do we? 

This was the total number of children’s 
comments concerning the investigation which 
were recorded by the investigator. 


Agreements Disagreements Percentage 


EFFICIENCY ScorES UNDER THE 
Two MeEtHops 


In determining the effect of the two sizes 
of initial food servings on eating efficiency, 


‘ data for thirteen children were used. Only 


those scores were used which were matched 
in menu and method of food serving, that is, 
a child’s score was disregarded in comparing 
the results of the two methods unless he had 
eaten the same menu with both methods of 
serving. Unless a child had at least four 
matched scores, none of his scores were used 
in determining the effect of size of initial 
food serving on eating efficiency. Thus, the 
scores of two children who had been absent 
during a part of the investigation, and of one 
child who was dropped from nursery school 
before the period was completed were ex- 
cluded. 


A mean efficiency score was obtained for 
each child for Methods I and II. 


Nine of the thirteen children had higher 
mean efficiency scores when they were given 
small initial food servings, while four ate 
more efficiently when large servings were 
given initially. 

TABLE V 
MEAN INDIVIDUAL EFFICIENCY SCORES FOR 
METHOpDs I AND II 


Mean Efficiency Scores 
MethodI Method II 
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72 11 86. 75 
: 
Bubjects 
84.21 
83.05 
86.45 
87.79 
90.75 
85.00 
78.50 
83.06 
88.50 
90.60 
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TABLE VI 


COMPARISON OF MEAN EFFICIENCY SCORES FOR METHODs I AND II 


, One child, N. T., raised her eating effi- 
ciency score by 8.60 points when small food 
servings were given initially. 

Conversely, another child, P. J., lowered 
his score by 10.44 points when given small 
initial food servings. 

Both the lowest and highest mean efficiency 
scores were obtained when large food serv- 
ings. were given initially. 

Although a higher mean efficiency score 
was found when the children were served 
small portions of food initially, the difference 
between the mean scores of the two methods 
was not statistically significant when Fisher’s 
t? test was used to determine the significance 
of the difference between the means. The 
value of t was .4607. An absolute value of t 
equal to .4607 would be found in between 
sixty and seventy per cent of random sam- 
ples of this size. Only differences which 
would occur in ninety-five per cent of the 
cases, that is, where the value of t was sig- 
nificant at the five per cent level of confi- 
dence, were considered statistically significant 
by the investigator. 


AMOUNTS OF Foop EATEN UNDER 
THE Two METHODS 


The efficiency score was broken down into 
its components, eating time and amount of 
food eaten, in order to determine whether the 
method of serving influenced them. 


1 The significance of. the difference between the means was 
determined by using the ¢ test suggested in Lindquist, E. F. 
Statistical Analysis in Educational Research. p. 54. New 
York. Houghton Mifflin Co. 1940. 

h 
n (a —1) 


18. 25 to 29. 88 
20. 10 to 28. 75 


TABLE VIII 
COMPARISON OF NUMBER OF Foop UNITs EATEN FOR METHODs I AND II 


of No. of 
F Units Eaten Score 


Difference 
Between 
Mean Standard Mean 
Score Deviation Scores 
84. 93 6.2 
0.70 
85. 61 2.9 


TABLE VII 


MEAN NUMBER OF Foop UNITs EATEN FOR 
MeEtTHOps I AND II 


: Food Units Eaten 
Subjects MethodI Method II 
K. A. 29.88 28.00 
B. B. 24.08 21.25 
€ 20.50 21.30 
D. D. 24.50 20.10 
D. D. 21.25 22.66 
J. ¥. 22.75 28.75 
V. H. 21.50 23.75 
M. L. H 19.44 21.53 
P. 21.13 30.75 
J. J. 29.31 27.25 
Cc. L. 18.25 21.38 
23.80 27.30 
| A 24.10 23.70 


Eight of the thirteen children ate a larger 
number of food units when small servings 
were given initially, while five ate a larger 
number of food units when large initial serv- 
ings were given. 

Again Method I presents the greater range 
of number of food units eaten. The children 
ate the largest and the smallest amount of 
food recorded when they were given large 
initial food servings. 

The children ate more food when it was 
served in small portions. The difference be- 
tween means of the two methods, which is 
1.33 is not a statistically significant difference 
as the value of t is 1.25. An absolute value 
of t equal to 1.25 would be found in about 
twenty per cent of random samples of this 
size, that is, a difference of 1.33 food units or 
more would be found in only eighty per cent 
of random cases of this size. 
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Totat Eatrnc Time UNDER THE 
Two 


Nine of the thirteen children ate in a 
shorter time when they were given small 
initial food servings. One child, N. T., les- 
sened her mean total eating time by 8.20 
minutes. Four children required a longer time 


TABLE IX 


MEAN TOTAL EATING TIME IN MINUTES FOR 
INDIVIDUALS FOR METHODs I AND II 


Total Eating Time 
in Minutes 
MethodI Method II 


to eat their noon meal when given small 
initial food servings. The largest difference 
was required by D. D. who stayed at the 
table 4.79 minutes longer when given small 
portions of food. 


The lowest figure in the range of total eat- 
ing time is found when the children were 
served by Method II, and the highest was 
found when Method I was in effect. 


The difference between the total eating 
time means is 1.48 minutes and, although 
less time was required for eating when small 
food servings were given, the difference is not 
statistically significant, for the value of t is 
1.54. An absolute value of t equal to 1.54 
would be found in between ten and twenty 
per cent of random samples of this size. 
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Time BETWEEN SEATING AND ATTACK ON 
Foop FOR THE Two METHODS 


Seven children waited longer to start eat- 
ing their food after being seated at the table 
when Method I was in effect, while for six 
children the delay was longer for Method II. 


TABLE XI 


MEAN TIME BETWEEN SEATING AND ATTACK 
IN MINUTES FOR INDIVIDUALS FOR 
METHops I AND II 


Time Between Seating 


and Attack in Minutes 
Subjects MethodI Method II 
K. A. 0.28 0.41 
B. B. 0.29 0.63 
B. L. C 0.54 0.40 
D. D. 0.30 0.40 
D. D. 0.29 0.17 
J. F. 0.33 0.15 
V. H. 0.56 0.19 
M. L. H 0.25 0.34 
0.75 0.25 
Jd. 0.91 1.78 
Cc. L. 0.31 0.25 
J. A. 8 0.35 0.70 


The greatest range in time was found when 
the children were given small initial servings 
of food. 

The children waited longer after being 
seated to attack their food when Method II 
was in effect. This is the only measure of 


TABLE X 
COMPARISON OF TOTAL EATING TIME IN MINUTES FOR METHODs I AND II 


Range of Total Mean Eating 
Eating Time 
27. 83 to 43. 38 


27. 69 to 43, 06 


Time 
88. 32 


36. 84 


efficiency which did not show an advantage 
for Method II. 

The difference between the mean time in 
minutes between seating and attack on food 
for both methods was 0.02. This difference 
was not statistically significant, as the value 
of t is 0.19. This value would be found in 
between eighty and ninety per cent of ran- 
dom samples of this size. 

Time between seating and attack on food 
seemed a poor measure of the relative merits 
of the two methods. Some of the children 


| 
40.38 
| 37.04 
| 35.65 
33.65 
34.71 
38.00 
35.50 
43.06 
27.69 
40.53 
40.75 
33.10 
| Difference 
Between 
7 Method Standard Mean Eating 
Deviation Times 
1.48 
3.3 
| 
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0.25 to 0. 91 
0.15 to 1.78 


obviously waited for certain preliminary ac- 
tivities before beginning to eat regardless of 
size of food serving. The teachers helped 
push the children’s chairs into position and 
tucked their napkins in at the neck openings 
of dresses and suits. These acts obviously 
delayed the children’s attack on food. 


AMOUNT oF Foop EATEN, LENGTH oF EATING 
TIME, AND EFFICIENCY SCORES FOR 
Eacu Day or THE WEEK 


A difference was found between the length 
of eating time, amount of food eaten, and 
efficiency scores for the difisrent days of the 
week. In determining the daily mean 
amounts of food eaten, eating time in 
minutes, and efficiency scores all the scores 
of each subject in the investigation were used. 


Monday 
Mean No. of Food Units Eaten_-_- 22. 84 
Mean Eating Time in Min._______ 87.91 
Mean Efficiency 83. 41 


The largest number of food units was 
eaten on Tuesday, and the smallest on Mon- 
day. Eating was accomplished in the shortest 
time on Wednesday, and the longest on Fri- 
day. Highest and lowest efficiency scores 
were made on the same days, Tuesday and 
Monday respectively, that the largest and 
smallest number of food units were eaten. 
These findings compare favorably with 
those of McCay (13) who stated that lowered 
eating efficiency on Tuesday was a result of 
Tuesday’s being the first day of school after 
the week-end. Comparably, on Monday, the 
first day of school at the Iowa State College 
Nursery School following the week-end, 
there were a longer eating time, a fewer num- 
ber of food units eaten and the lowest mean 
efficiency score of the week. She also reported 
that Necutmenes brought higher efficiency 
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COMPARISON OF MEAN TIME BETWEEN SEATING AND ATTACK IN MINUTES FOR 
MeETHODs I AND II 


TABLE XIII 


DAILY MEAN NUMBER OF Foop UNItTs EATEN, LENGTH OF EATING TIME IN 
MINUTES, AND EFFICIENCY SCORES 


Tuesday Wednesday Thursday Friday 
26. 56 23.15 23.78 24.78 
36. 41 35. 93 38. 95 39.10 
89. 68 86. 35 85. 01 85. 64 
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This was also evident in this investigation, 
for eating was accomplished in the shortest 
length of time on Wednesdays, and Wednes- 
day’s mean efficiency score was the second 
largest of the daily mean scores. 

The fact that a higher number of food 
units was eaten on Tuesdays could be 
accounted for by the fact that the Tuesday 
meal for both Menus B and C contained 
bacon, toast, and a cream soup. Not only 
were these well liked foods, but they were 
easily eaten, for the bacon and toast were 
eaten with the fingers, and the soup was 
drunk from a cup. One child who had a 
motor difficulty and who often remarked, 
“T’m tired,” before the meal was over, usually 
ate a larger number of food units on Tues- 
days. 


TABLE XIV 


MEAN EATING TIME IN MINUTES, MEAN NUM- 
BER OF Foop UNITs EATEN, AND MEAN 
EFFICIENCY Scores For ALL SUBJECTS 


Standard 

Mean Deviation 
Foods Units Eaten ~_.-~~-_ 24.26 5.8 
Efficiency Score ....---~-- 86.73 7.5 


The figures in the foregoing table were 
computed from all scores of all children. 

An example of the amount of food in a 
sample menu which would total twenty-four 
and one-fourth units (the nearest to the mean 
number of food units which could be meas- 
table: 
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TABLE XV 


AMOUNT OF Foop REPRESENTING THE MEAN 
NUMBER OF Foop UNITs EATEN 


Food 
Creamy 


Peaches 
Sandwich 


RELATION BETWEEN AMOUNT OF Foop 
EATEN AND LENGTH oF EATING TIME 


Amount of eating time in minutes was cor- 
related with number of food units eaten. The 
coeffici@At af correlation was o.14. After a 
correlation diagram was constructed, it was 
noted that there was an apparent tendency 
for the means of the columns to fall along a 
curved rather than a straight line. 

A scatter diagram of eating time and food 
units was made. Linear regression was tested, 
and Z was found to equal .201 which is not 
significant. A significant departure from line- 
arity would occur on the five per cent level 
when Z equals .270. 

Thus, the coefficient of correlation is an 
adequate measure of the relationship between 
length of eating time and amount of food 
eaten, although the coefficient, .137, is not 
significant at the five per cent level of con- 
fidence. 

This finding indicates that there is some 
tendency for children who stay at the table 
a long time to eat more food, but from the 
scatter diagram it was evident that some chil- 
dren who stay at the table a long time eat 
less food. 

It is impossible for the writer to either 
agree or disagree, on the basis of her findings, 
with the findings reported by Dunshee (7) 
and Macleod (12) whose reports were con- 
tradictory, the former stating that children 
who sit at the table longer tend to eat less 
food, and the latter finding a significant rela- 
tionship between food intake and eating time. 


APPLICABILITY OF THE RESULTS OF 
THE INVESTIGATION 
Although it was found that children eat 
more food in less time when given one table- 
spoon serving initially, the amount of time 
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and energy consumed in serving additional 
servings may not be justifiable in most nurs- 
ery schools since the difference between the 
two methods of serving was not statistically 
significant. 

In light of the findings of the investigation, 
the following suggestions are made for the 
mealtime procedures at Iowa State College 
Nursery School: 

1. Serve two units of all foods initially. 
These servings would be small enough that 
success in eating all the food could be 
achieved easily, and they would be large 
enough that the amount of time spent in giv- 
ing additional servings would be reduced to 
the extent that both servings and recording 
of amounts of additional servings could be 
done by one person. 

2. Allow a choice of additional servings of 
all foods when the child has eaten one-half 
of his initial food servings. 

3. Limit the amount of time allowed for 
eating the dinner to forty-five minutes, with 
the last ten minutes of that time allotted for 
dessert. 

4. Use as few direct guidance techniques in 
the eating situation as possible, for when 
their use was partially controlled it was found 
that the children ate as much food in a com- 
parable length of time as they did before 
the start of the investigation. 


SUMMARY 


The investigation was conducted at the 
Iowa State College Nursery School at Ames, 
Iowa for the purpose of determining the effect 
of size of initial food servings on the eating 
efficiency scores obtained during the nursery 
school mealtime. Sixteen subjects furnished 
data for the investigation. 

Two mealtime procedures were used alter- 
nately for four weeks. One method con- 
sisted of serving initially three tablespoonfuls 
or comparable sized portions of all foods on 
the menu. The other method consisted of 
serving initially one tablespoonful or com- 
parable sized portions of all foods on the 
menu. As many additional servings as the 
child desired were given in both methods. 
The weekly menus were repeated with each 
method of serving. Teacher-child contacts 
during the noon meal were made as uniform 
as possible. 

Two components of efficiency, the time 
taken for the child to eat the meal and the 
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amount of food eaten, were measured in units 

and an efficiency score obtained for each child 

for each meal. The length of the time interval 

between the moment the child sat down at 

the table and the moment he put the first 

bite of food in his mouth was also recorded. 
The following results were obtained: 


1. Higher efficiency scores were obtained 
when one tablespoon of each food was served 
initially. The difference between the mean 
scores of the two methods was not statistically 
significant. 

2. The children ate more food and in a 
shorter length of time when they were served 
a small amount of food initially, although the 
difference between the two methods was not 
statistically significant. 

3. The time between seating and attack on 
food was slightly longer when small amounts 
of food were served initially, although the 
difference was not statistically significant. 

4. The largest number of food units was 
eaten and highest efficiency score obtained on 
Tuesday: the fewest number of food units 
was eaten and lowest efficiency scores ob- 
tained on Monday. On Wednesday the mean 
eating time was shortest, and on Friday it 
was longest. 

5. A very slight positive, though statisti- 
cally insignificant, correlation of .137 was 
found between number of food units eaten 
and length of eating time. 

6. The mean eating time of all the sub- 
jects was 37.53 (S.D. 5.61), the mean num- 
ber of food units eaten was 24.26 (S.D. 
5.82), and the mean efficiency score was 
86.73 (S.D. 7.51). 
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VALUE OF CONTROLLED READING: SUMMARY OF 
OPINION AND RESEARCH 


ARTHUR E. TRAXLER 
Educational Records Bureau, New York City 


Among the controversial questions relating 
to methods of teaching pupils to read, per- 
haps none has been debated more persist- 
ently and vigorously in recent years than the 
question of the importance and value of train- 
ing in the mechanics of eye-movements. It is 
known that good readers have regular eye- 
movements and that poor readers do not. On 
that point, there is a wealth of incontrovert- 
ible evidence. There is, however, a difference 
of opinion concerning the significance of the 
relationship between eye-movements and 
reading skill. Some authorities regard the 
complex of psychological factors involved in 
reading comprehension as the all-important 
thing and hold that eye-movements are only 
symptoms of the effectiveness of comprehen- 
sion. They insist that if pupils are instructed 
in such a way that they learn to understand 
what they read, their eye-movements will as 
a rule be satisfactorily mature. 

Others believe that faulty eye-movements 
are frequently a cause of reading inefficiency 
and that noteworthy improvement in reading 
skill may be brought about by direct train- 
ing of eye-movements. As a result of this 
point of view, certain instruments have been 
developed to “pace” reading speed.- One of 
these is the metron-o-scope,’ a triple-action 
electrically operated tachistoscope consisting 
of three synchronized rotary drums designed 
to present successive thirds of a line of read- 
ing matter. When the first line of a selection 
has been presented in this way, the second 
line appears in the same manner through the 
same openings, and so on until the entire 
selection has been read. A group of people 
may read from the metron-o-scope at one 
time. Through the use of different rolls of 
reading matter prepared for the metron-o- 
scope, a certain amount of variety can be 
introduced into the reading program. 

The other outstanding device for use in a 
program of controlled reading is the Harvard 
Films for the Improvement of Reading.’ 


1 Distributed by the American Optical Company. 
‘Distributed by the Harvard Psycho-Education Clinic. 
Cambridge, Massachusetts. 


Under this plan, the reading material is pro- 
jected on a screen, and successive phrases or 
thought units of the material are lighted up. 
The reader’s eyes follow the lighted portion 
of the screen, and thus the number and dura- 
tion of his eye-movements are largely con- 
trolled. The films, like the metron-o-scope, 
can be used with a group. 

The Harvard Films provide for somewhat 
more flexibility than the metron-o-scope, but 
the basic theory back of the two devices is 
about the same. These instruments have 
sharpened and brought to a focus the differ- 
ence of opinion among reading specialists con- 
cerning the value of training in the mechan- 
ical aspects of the reading process. Thus, the 
controversy has tended to center around them 
—particularly about the metron-o-scope, 
which is the older of the two. 

Since the question of eye-movement train- 
ing has a definite and practical relation to 
the way in which teachers will give instruc- 
tion in reading, it would seem that a summary 
of some of the significant literature on the 
subject should prove helpful. In this article, 
there is an attempt, first, to present the writ- 
ten statements of various authorities and, 
second, to summarize such research data as 
are available on the question. 


Expert OPINION? 


Several authorities on reading have indi- © 
cated that devices for controlled reading, 
such as the metron-o-scope, have very definite 
values in a reading program. Center and Per- 
sons have made considerable use of the 
metron-o-scope in their Reading Clinic. 
Center (15)? has stated that “Another 
machine which we have found very useful in 
the Reading Clinic is the tachistoscope, an 
instrument which permits controlled reading. 


2 Many hours were spent in combing the literature in an 
attempt to find statements that would accurately reflect points 
of view. It is realized, however, that the quotations in this 
section may not represent either the best or the most recent 
published statements of the various individuals quoted. Some 
outstanding reading specialists are not included because no 
statements by them on this particular topic are at hand. 

® The numbers in the parentheses refer to the bibliography 
at the end of the article. 
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The model that we use is the metron-o-scope, 
made by the American Optical Company. 
The metron-o-scope is a three-shutter device 
that trains the pupil in regular, rhythmic, 
left-to-right eye-movements, and is so con- 
structed that the speed of reading can be 
adjusted to the reader and gradually in- 
creased as his improvement warrants. A 
pupil’s comprehension of what he reads is 
checked, for speed without comprehension is 
of no value in reading.” 

Betts (5), who has also used the metron- 
o-scope in his Reading Clinic, pointed out 
that “Instruments such as the metron-o-scope 
are frequently called ‘pacing’ devices. The 
implication is that by a direct mechanical 
pacing of the eye-movements, rhythmical and 
efficient reading habits will be established. 
Although the value of such instruments is 
not questioned, the typical explanation of 
what is actually happening needs scientific 
appraisal. Three situations are created: 
1) The individual is given practice in read- 
ing materials printed in large-size type. 
2) Habits of rapid perception are established. 
The reader soon learns that regressive eye- 
movements take time and that the initial per- 
ception must be accurate as well as rapid. 
3) The work is well motivated, the goal 
being to get the meaning of the phrase dur- 
ing the short exposure period. In certain 
situations, these three items alone probably 
are sufficient to bring about improvement in 
reading ability which is reflected in more 
efficient eye-movements. The point is that 
eye-movements are indirectly improved. 
The metron-o-scope is an effective device for 
developing rhythmical reading and rapid per- 
ception. It should be a part of the equipment 
of a reading clinic.” 

The idea that eye-movements are a causa- 
tive factor in reading ability was stated suc- 
cinctly by Cole (17) as follows: “The good 
reader is good because he uses few fixations, 
rarely makes a regression, and hits the be- 
ginning of each line accurately.” Cole also 
said that “Good mechanics automatically lay 
the foundation for good comprehension and 
permit a child to understand what he reads 
as well as he can, in view of his intelligence 
and experience.” 

Stone (57) stated that “Eye-movement 
training using reading material with extra 
spacing between word groups is an aid in 
increasing rate in straight-ahead reading.” 
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After summarizing and commenting favor- 
ably on an experiment by Robinson in im- 
proving the eye-movements of college fresh- 
men, Stone continued “An instrument called 
the metron-o-scope developed by Mr. J. Y. 
Taylor, and distributed by the American 
Optical Company, is a device to control me- 
chanically the exposure of reading material 
for developing rhythmical eye-movements, 
and increased span of recognition, and con- 
sequently a more rapid rate of reading.” 

Some reading specialists have accepted 
improvement in eye-movement habits as a 
legitimate objective of training in reading but 
have changed the emphasis on the training 
process itself. McCallister (43), for example, 
has said that “Training in recognition should 
have as its objectives accuracy of recognition, 
a wide span of recognition, rhythmic progress 
of perceptions along the line, and accurate 
return sweeps from the end of one line to the 
beginning of the next.” But he has gone 
ahead to point out that “Such training is 
probably most effective when emphasis is 
placed on thought getting or acquiring under- * 
standings.” 

In one of his summaries of research in 
reading, Gray (33) pointed out that “The 
general teaching procedures referred to have 
been supplemented by a series of special 
remedial techniques which have excited wide 
attention. Among them are the kinaesthetic 
method of promoting word recognition; the 
use of the flash meter in developing greater 
accuracy in perceiving words; the use of the 
metron-o-scope and films in presenting read- 
ing material under controlled conditions of 
word spacing and time in order to stimulate 
directional movements of the eyes in reading, 
té increase the span of recognition, and to_ 
increase speed of reading. Evidence has 
already been secured of the value of each of 
these devices. Their superiority to other 
methods of achieving the same ends has not 
been experimentally established.” 

Buswell’s researches in eye-movement 
habits some twenty years ago (12) have been 
regarded by some workers in the field of 
reading as providing a factual basis for con- 
trolled reading. There is some justification 
for this conclusion, and Buswell himself in 
two recent experiments in the improvement 
of reading (13, 14) set up certain scientific 
procedures for developing regularity of eye- 
movements and reducing the number of re- 
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gressions. Buswell has, however, clearly 
stated the theory underlying this type of 
laboratory technique and has warned against 
purely mechanical] eye-movement training. In 
one of his publications, he said “Because of 
the confusion in some of the literature in re- 
gard to enlarging the span of recognition, it 
is highly important that teachers understand 
the situation clearly. The assumption all too 
frequently encountered, namely, that physio- 
logical exercises in which eye-movements are 
produced by sweeping the eye across a series 
of dots or lines will increase span of recog- 
nition, misses the point entirely. Of course, 
reading involves peripheral adjustments 
through eye-movements, but training eye- 
movements does not increase reading ability. 


Neither does the correction of visual defects, © 


in itself, improve reading. This type of work 
may rightly be described as ‘mechanics’ and 
has brought to the term ‘mechanics’ the de- 
served contempt which many people feel 
for it. 


“The exploiting of machines and gadgets 
by persons who do not understand the psy- 
chology of reading seems at present to be 
adding greatly to this mechanistic folly. Be- 
cause the span of recognition can be meas- 
ured objectively by photographing eye- 
movements, it does not follow that by stimu- 
lating eye-movements mechanically a wide 
span of recognition in reading can be devel- 
oped. Amateurish practices of this kind 
should not be permitted to discredit scientific 
techniques, which when legitimately used, 
possess real value. Furthermore, a clear dis- 
tinction should be made between methods of 
teaching reading which eventuate in the de- 
velopment of a broad span of recognition 
such as normally accompanies efficient read- 
ing and methods which attempt to gain the 
same end by a purely mechanical control of 
muscular reactions. Certain forms of appa- 
ratus may be useful in stimulating a type of 
reading which will result in a broad span of 
recognition. However, apparatus can never 
be a substitute for educational theory; it only 
implements educational theory at certain 
points.” 

In the same publication, Buswell stated 
_ further that “There is no doubt that at the 
present time remedial reading is being grossly 
exploited. It is being exploited, on the one 
hand, by over-ambitious programs which 
come from within the. school itself. On the 


other hand, it is being exploited by commer- 
cial concerns who are loading public schools 
with expensive apparatus which is impressive 
only to the uninformed and which is being 
emphasized out of all proportion to its actual 
value in a practical remedial program. Some 
clear thinking is needed to prevent remedial 
programs from out-weighing developmental 
programs.” (14) 

Strang (58) has also criticized at some 
length instruments for controlling eye- 
movements. After describing the metron-o- 
scope and indicating that it has high interest 
value and may help in breaking up vocaliza- 
tion, she said, “Three possible disadvantages 
are: 1) an individual’s own grouping and 
phrasing may not correspond to the group- 
ings of words presented, some of which are 
decidedly not natural; 2) the focusing of 
attention on speed may interfere with the 
mature reader’s habits of comprehension; and 
3) attention may be attracted to mechanics 
rather than to meaning. It is possible that 
practice with the metron-o-scope may not 
only be futile but prejudicial to some indi- 
viduals. 

“An improvement of the metron-o-scope 
technique is the use of moving-picture films 
in which one phrase at a time stands out 
clearly from a dimly perceived page. The 
moving-picture film is definitely superior to 
the metron-o-scope in its greater flexibility 


“In most of the experiments, a combina- 
tion of methods has been used so that the 
improvement resulting cannot be attributed 
to any one mechanical device. When mechan- 
ical devices are used with high-school and 
college students, there may be some danger 
of disorganization of the effective habits 
which they already have built. There is also 
the tendency to direct attention from the 
thought to the mechanics and to decrease 
rather than increase those most important 
characteristics of good readers—flexibility 
and adaptability.” 

In Better Reading Instruction, prepared by 
the Research Division of the National Edu- 
cation Association (4), the point of view is 
presented that “Whenever faulty eye-move- 
ment habits are discovered, teachers should 
regard them as symptoms of some fundamen- 
tal difficulty—not as causes of poor reading. 
They are to be eliminated by finding and cor- 
recting the real difficulty not by attempting 
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to ‘pace’ the eye-movements as some have 
attempted to do. In other words, desirable 
eye-movement habits are not developed by 
direct teaching, but are a by-product of 
correct reading instruction.” 

Sisson (55) agrees with Strang that it may 
not be advisable to direct the reader’s atten- 
tion to the mechanics of eye-movements. His 
statement is as follows: “In summary, it may 
be said that eye-movement training is no 
more efficacious, as regards reading rate, than 
mere reading with intent to improve; .and it 
may, through directing the reader’s attention 
to the mechanical processes of ocular move- 
ment, detract from the understanding of 
What is read.” 

The possible disadvantage of the metron- 
o-scope due to lack of flexibility in grouping 
and phrasing as mentioned by Strang has 
been emphasized by Harris (35), who said 
that “One of the difficulties with the metron- 
o-scope is that it assumes that good readers 
read at a uniform rate throughout a selec- 
tion, and make exactly three fixations on each 
line. At least, the training it provides is de- 
signed to produce these effects. Eye-move- 
ment studies show, however, that good read- 
ers vary their rate somewhat during the read- 
ing of a selection, and that few if any of them 
consistently make three fixations to each line. 
Instead their rate and fixations continually 
change according to the material they read. 

“Dearborn has described some experiments 
in the use of motion-picture apparatus for 
presenting reading material phrase by phrase 
at a controlled rate of speed. A full page is 
thrown on the screen at one time, and the 
speed of reading is controlled by the fact 
that one phrase at a time stands out distinctly 
against the rest of the page. Speed can be 
changed by varying the rate at which the 
film unwinds. This technique seems to ap- 
proximate a normal reading situation more 
closely than the metron-o-scope does . . .” 

Gates (24), like Buswell, has urged the 
need for expert knowledge if special devices 
for remedial training are to be used. In one 
of his writings, he said that “Complex instru- 
ments, of course, are useful only if the in- 
vestigator understands them and uses them 
expertly. No devices or machines automat- 
ically diagnose or remedy reading defects.” 

A point of view closely similar to that ex- 

in Better Reading Instruction is set 
forth by Bond and Bond (9) as follows: 
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“There are two contradictory points of view 
regarding the role of eye-movements in read- 
ing. It is the unquestioned fact that good 
readers of any given material have effective 
eye-movements. Some research workers in 
the field of reading believe that faulty eye- 
movements are the cause of reading disabil- 
ity. Others believe that they are the result 
of inability to read the material adequately. 
The writers hold the latter point of view. 
The problem does not seem to be one of cor- 
recting faulty eye-movements; rather it is 
correcting the poor reading techniques, of 
which faulty eye-movements are simply a 
result.” 


Tinker (60), who over a period of many 
years has contributed numerous eye-move- 
ment studies to the literature on reading, 
stated in one of his articles that there is lack 
of evidence that training eye-movements, as 
such, develops effective habits which improve 
reading ability, and held that eye-movement 
patterns do not cause, but merely reflect, 
efficient or poor reading performance. 

Certain harmful effects that might result 
from the use of the metron-o-scope were 
pointed out by Blair (7). He advocated a 
simple push-card method for the develop- 
ment of speed in reading. He said that “The 
push-card method not only provides the 
pushing feature, but also utilizes the school’s 
regular reading materials and allows the 
pupil to read ahead as fast as he desires or 
to drop back. The push-card device thus 
provides a method of increasing speed while 
retaining many of the elements of the natural 
reading process.” 

The point of view of a supervisor of a 
remedial project in a large city was expressed 
by Scarlet (50), who said that “Research 
studies have not yet substantiated the claims 
made for the machines. Rhythm reading, 
reading for speed—these are but nostrums 
hawked about in the educational market- 
place. Caveat emptor. Salvation does not lie 
in mechanical treatment.” In a recent article, 
Pilant -(47) was even more outspoken in 
criticism of this type of training. He said 
that “. . . programs which set out merely to 
raise the reading rate of a certain percentage, 
or to increase the vocabulary by so many 
words, or to raise reading mileage, or to 
establish non-regressive eye-movements— 
start eyes from the left end of the line, attain 
rhythmic sweep from line to line—or to rec- 
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ognize topic sentences, are failures to start 
with. Reading worthy of the name is more 
than speed, eye-movements, muscle exercise, 
optical correction—it is understanding, a way 
of learning what one wants to know. 

“. . Machines cannot teach those to read 
who see no sense or pleasure in reading; 
machines are not necessary for those who do. 
Those who have a burning desire to read, to 
read rapidly, to read creatively, will do so. 
Of course, that does not mean that the way 
to mastery cannot be smoothed for them; but 
it does mean that narrow mechanical reading 
objectives, apparatus, and habits may merely 
distract them from the only genuine purpose 
in reading, which is the better understanding 
of one’s self and society. Machines appeal to 
poor readers because they are something 
new, strange, mysterious. This awe of the 
machine does help create a proper mind-set 
for breaking with old habits and putting on 
new virtue. But it also tends to mislead the 
mediocre into believing that the machine will 
do what the mind cannot or the will is too 


lazy to attempt.” 

Some of the critics of the devices for giv- 
ing controlled training in reading have per- 
haps neglected the fact that these instruments 
do not prevent the teacher from emphasizing 
understanding and are not necessarily in con- 
flict with a reading program that is designed 
to improve comprehension. Dearborn (18), 
who together with Anderson developed the 
Harvard Films, stresses understanding and 
indicates that the motion-picture technique 
is designed not to stretch the visual span but 
to increase the perceptual span and improve 
reading habits through bringing fresh moti- 
vation to the reader. 

The importance of motivation in controlled 
reading techniques has also been recognized 
by Wilking (65), who has set forth another 
point which is worth consideration: “It has 
been my observation with college students 
that a great majority of them do not read 
rapidly because they are afraid to—that is, 
if they attempt to speed up, they immedi- 
ately feel that comprehension is going by the 
board. Through the simple expedient of hav- 
ing them miss all if they lag behind, the 
films compel them to progress at a respectable 
rate at which they soon discover that they 
are still able to comprehend. Once this is 
realized, they are able to transfer this new- 
found speed to their regular reading matter. 
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The films have an additional advantage of 
being intrinsic motivation. Their novelty 
holds attention and they have all the bland- 
ishments of the mechanical or scientific. For 
these reasons, the film method of improving 
reading speed, regardless of one’s biases or 
convictions as regards the feasibility of 
training eye-movements, can be very success- 
ful.” 

The motivating value of devices for con- 
trolling reading has also been pointed to by 
Durrell and by Bear. As stated by Durrell 
(21), “Nothing is more important in an in- 
structional program in reading than that 
every lesson—every exercise—be so moti- 
vated that interest and attention will be 
maintained at a high level. The use of such 
devices as the metron-o-scope, tachistoscope, 
and motion-picture and lantern slide pro- 
jectors will help to vary the classroom in- 
struction.” Bear (3), in referring to the use 
of the metron-o-scope in the remedial reading 
program for freshmen at Dartmouth, said: 
“Tt has value in motivation and some students 
(usually those who read slightly slower than 
the machine is operating at a given time) 
feel that they do book reading with more 
ease immediately following practice on the 
machine.” 

Another possible value in the use of these 
devices has been pointed to by Louise Far- 
well Davis (29) in the following words: “If 
most of us use our eyes more effectively at a 
far point, why don’t we present more mate- 
rial in the metron-o-scope or similar instru- 
ments . . . Why do we depend almost en- 
tirely on a purely visual approach at the 
near point in teaching children to read or 
spell when examiners other than ourselves 
discover the visual mechanism to be inade- 
quate for the constant use which school 
activities require?” 

The foregoing paragraphs do not exhaust 
the expressions to be found in the literature 
concerning the desirability of controlling eye- 
movements, but they are sufficient to show 
that specialists vary widely in their point of 
view concerning this question. Let us now 
examine the evidence provided by the re- 
search literature dealing with this subject. 


RESEARCH STUDIES 


The situation with respect to the evalua- 
tion of procedures in teaching reading has 
been characterized by Strang (30) in the fol- 
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lowing words: “It is difficult to evaluate the 
relative effectiveness of different methods and 
devices because there have been few con- 
trolled experiments with high-school and 
college students in which any of these de- 
vices has been the sole means of training. 
For example, spaced reading has been used 
at the same time as free reading; tracing has 
been combined with tachistoscopic drill and 
written summaries. Usually the device has 
been one of a number of methods used, and 
the improvement made might have been due 
to the wide reading, the word study, or other 
methods which were used simultaneously 
with the metron-o-scope or pacing drills. 
Moreover, any new method is usually pre- 
sented with enthusiasm and optimism by the 
investigator, and the subject is thereby 
stimulated and encouraged to use his latent 
energy. This element of faith in a device 
may be one factor in the success reported in 
the case of a number of remedial measures. 
Of course, any device should be used as part 
of the natural reading process as a whole, not 
in isolation. Thus used, it is more likely to 
function in a student’s everyday reading.” 


One of the first experiments with the 
metron-o-scope was reported by Taylor (59), 
the inventor of the machine. He set up ex- 
perimental and control groups, each consist- 
ing of twenty-five high-school pupils. Each 
group was given practice in rapid reading 
during thirty-minute practice periods on ten 
consecutive school days. The control group 
read short stories from mimeographed sheets 
while the experimental group read the same 
material from the metron-o-scope. Photo- 
graphs of eye-movements in a test of 148 
words administered before and after training 
showed that the reduction in number of fixa- 
tions and in regressive movements was sig- 
nificantly greater for the experimental group 
than for the control group. Neither the ex- 
perimental nor the control group made sig- 
nificant improvement in comprehension, as 
measured by the tests given before and after 
training. The importance of the latter point 
was emphasized by Witty and Kopel (67), 
who criticized Taylor’s study. They stated 
that one must conclude that metron-o-scope 
reading may effect change in the mechanical 
process but apparently does not influence the 
process of meaningful reading. 

Center and Persons (16) also began ex- 
perimenting with the metro-o-scope soon 
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after this instrument became available. They 
described an experiment in remedial training 
with the metron-o-scope with eight pupils 
who had very low comprehension scores. 
Their rate scores were approximately equal. 
These pupils were given eight training peri- 
ods of twenty-five minutes or two sessions a 
week for a month. The purpose was to in- 
crease comprehension, develop rhythmical 
reading, reduce number of regressions, and 
increase speed by reducing the number as 
well as the duration of fixations. The initial 
rate of reading, 180 words per minute, was 
gradually increased by means of metron-o- 
scope work, and during the final periods the 
rate was increased to 280 words per minute 
with no discomfort. After each period of 
silent reading, comprehension tests were 
given. Ophthalm-o-graph reading records be- 
fore and after metron-o-scope training showed 
improved comprehension, reduction in num- 
ber of regressions and fixations, and conse- 
quent increase in the span of recognition. 
There was no control group in this study. 

About the time the metron-o-scope was 
being perfected, Triggs (62) carried on a 
small controlled study with six freshmen at 
the University of Chicago. Three students 
were chosen for the experimental group and 
three for the control group. The students 
were matched on the basis of scores on a 
battery of reading tests. The three experi- 
mental subjects were trained one-half hour a 
day on the metron-o-scope and one-half hour 
a day on easy interesting reading with em- 
phasis on speed. The control students were 
not trained. The experimental students made 
marked progress in rate as compared with the 
control students. 

Two other instances in which the metron- 
o-scope has been used in an experimental way 
at the college level have been reported. In 
their Dartmouth Study of Visual Factors in 
Reading, Imus, Rothney, and Bear (37) re- 
ported the use of the metron-o-scope in an 
attempt to correct the reading habits of stu- 
dents who regressed frequently and to help 
some types of plodding readers. They stated 
that the metron-o-scope proved to be an in- 
teresting and stimulating variation in proce- 
dure but reported no specific results based 
on this kind of training alone. 

Lauer, Henry, and Fritz (39) reported an 
investigation the purpose of which was to 
compare four methods attempting to improve 
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the reading ability of college students as 
follows: (1) Instruction and motivation in 
which students were given suggestions for 
improving their ability and encouraged to do 
so. (2) Instruction and motivation plus a 
home-study project in which students timed 
themselves while doing a portion of their 
regular studying and plotted their record. 
(3) Instruction and motivation plus group 
practice in reading mimeographed sheets. 
(4) Instruction and motivation plus group 
practice in reading from the metron-o-scope. 
Comparisons were made with a non-practice 
control group. The results were evaluated by 
means of the Iowa Silent Reading Test, the 
Minnesota Speed of Reading Test, and eye- 
movement records on the ophthalm-o-graph. 
Definite improvement in test scores was 
found by all methods of training. The num- 
ber of fixations and regressions of the eyes 
increased in all groups except the one trained 
on the metron-o-scope. It is difficult to recon- 
cile the increase in number of fixations and 
regressions with improvement in reading test 
scores. 


Several public schools have used the 
metron-o-scope as a part of the regular 
remedial reading program and have tried to 
evaluate the results in a somewhat informal 
way using techniques that are not highly 
statistical. For example, Hallock (34) de- 
scribed the basic remedial reading program 
in the Central High School, Valley Stream, 
New York. In that program, pupils whose 
tests reveal the need for remedial reading are 
given special corrective work. Much of the 
reading training is done by means of a 
metron-o-scope. A daily record is kept of 
the pupil’s work in both speed and compre- 
hension. Photographs of a pupil’s eye- 
movements taken before training with a 
metron-o-scope and after twenty weeks of 


such training show some improvement in. 


mechanics accompanied by improvement in 
comprehension. Similarly, Dodson (20) re- 
ported the use of the metron-o-scope daily in 
reading classes and stated that “While we 
cannot make any sweeping claims for our 
new approach to the reading problem, we do 
know that the number of reading failures de- 
creased this year and that the average num- 
ber of books read by each child in each grade 
increased.” Smith (56) set up an experiment 
to determine the effectiveness of metron-o- 
scopic instruction in the fifth and sixth 
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grades of the Crockett School in El Paso, 
Texas. However, the metron-o-scope was 
used as only one device to supplement the 
existing instructional methods and procedures 
of teaching reading. It was stated that the 
entire group made more than average progress 
in reading, and that some children made ex- 
ceptional progress. Head turning and lip 
reading practically disappeared by the end 
of the year. 


A metron-o-scope training program in the 
South Ward Elementary School of Brown- 
wood, Texas, was evaluated by Lee (41, 42). 
Records of the pupils’ progress in reading 
were kept and compared with previous rec- 
ords and reading records of schools not using 
the metron-o-scope. Data were obtained on 
standardized reading tests before and after 
eight and a half months of metron-o-scope 
training. Lee gave the following results from 
the use of the metron-o-scope: (1) Lip read- 
ing was almost eliminated. (2) The number 
of regressions was reduced. (3) The duration 
of fixations was reduced. (4) The number of 
fixations was reduced. (5) Eye span was in- 
creased. (6) Speed was increased. (7) Com- 
prehension was increased. (8) Better reading 
attitude was created. (9)’ Failures in reading 
and reading subjects were reduced. The tech- 
niques and conclusions of Lee’s study were 
criticized by Moore (46). Moore criticized 
especially Lee’s apparent faith in the com- 
prehension test of the ophthalm-o-graph, 
which Broom (10) had previously shown to 
be unreliable. 

Garver and Matthews (23) analyzed the 
results of speed drills with the metron-o-scope 
given to pupils in a slow group of a ninth 
grade. Twenty pairs of pupils formed an ex- 
perimental group and a control group. The 
pupils were paired as to intelligence, reading 
quotient, grade placement in rate and com- 
prehension, and sex. Both groups were tested 
before and after the training period with the 
Iowa Silent Reading Test, and their eye- 
movements were photographed with the 
ophthalm-o-graph. The experimental group 
had speed drills on the metron-o-scope as a 
part of its regular English period for ten 
weeks, while the control group did not. The 
authors reported that the experimental group 
increased its rate of reading nearly five times 
over that of the control group and finished 
at a rate thirty-two words per minute above 
the control group. Both groups gained in 
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comprehension over the ten-week period, but 
the difference in gains was insignificant. The 
procedures and conclusions of Garver and 
Matthews were criticized by Simpson (54). 
Simpson pointed out especially that the rate 
part of the Iowa test involves only two 
minutes while the other five tests included 
in the comprehension score are timed tests 
so that rate is a major factor. He suggested 
that the thirty-three minutes of timed read- 
ing in the five comprehension parts was more 
significant than the two-minute rate test, and 
asked whether the results did not indicate 
that the training by means of the metron-o- 
scope was of doubtful value. 

One of the most extensive series of studies 
in which the metron-o-scope has been em- 
ployed regularly as a part of the training 
program in a reading clinic has been reported 
by Sievers. The first study (51) dealt with 
the freshman reading program at the Uni- 
versity of Wichita during the school year 
1938-39. Heterogeneous groups were trained 
in two one-hour periods each week for nine 
weeks. Included in the training were drill on 
the metron-o-scope as a part of every lesson, 
reading speed tests, reading practice exer- 
cises, and drill with the metronome as part 


of some lessons. Complete records for thirty- 
eight freshmen in the trained group who 
were matched with thirty-eight untrained 
freshmen as a control group showed consid- 


erable improvement during the training 
period. The median rate and comprehension 
scores of the trained group were 6.40 and 
8.57 points, respectively, below the norms at 
the beginning of the program. The rate and 
comprehension medians were 8.00 and 5.80 
points above the norms at the completion of 
the training. Comparison with the data for 
the control group indicated that the increase 
in scores of the training group was the result 
of the reading program and not the three 
months of college experience. 

In the second study, Sievers (52) described 
and evaluated the use of the metron-o-scope 
with children in the University of Wichita 
Reading Clinic. In answer to the question, 
“Does the metron-o-scope hurt the eyes of 
the child as he reads?” Sievers stated that 
“ all evidence indicates, both subjectively 
and objectively, that the rhythmic metron-o- 
scopic training does not hurt the eyes of the 
child.” In the reading program of the clinic, 
the metron-o-scope was used only as an addi- 
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tional technique to aid in the process of 
learning to read. It was pointed out that the 
habits learned on the metron-o-scope may not 
transfer to textbook reading unless efforts are 
made to secure this transfer. The metronome 
was found to be an aid in the solution of this 
problem. In summarizing the results of the 
whole training program of which the metron- 
o-scope was a part, Sievers stated that the 
average gain per month in silent reading 
achievement was three months, and that in 
oral reading the average gain per month was 
4.9 months. There was marked variation 
among the individual pupils in amount of 
gain. 

The purpose of Sievers’ third experiment 
(53) was to determine whether the general 
reading program in operation in the Wichita 
Public Schools should be supplemented by the 
following techniques: (1) metron-o-scopic, 
(2) metronomic, (3) practice reading exer- 
cises, (4) kinaesthetic aids for retarded read- 
ers. An elementary school and two interme- 
diate schools were selected for reading 
diagnosis and training. The training period 
lasted three months. The results indicated 
that the use of these techniques in addition 
to the general reading program of the schools 
produced gains three times as great as were 
to be expected of an average group during a 
three-month period. It was concluded that 
the techniques have value in a reading pro- 
gram, whether it be class, corrective, or 
remedial in nature, and their inclusion in a 
general reading program was suggested and 
endorsed. 


One of the better statistical studies of con- 
trolled reading thus far made was carried on 
by Witzeman (68). This study was con- 
cerned with the diagnosis and treatment of 
reading defects by use of the ophthalm-o- 
graph and the metron-o-scope of four hun- 
dred students of an Akron, Ohio, High 
School. The changes produced by the 
metron-o-scope were evaluated by means of 
ophthalm-o-graph records, scores on the Iowa 
Silent Reading Test, and scores on the Mon- 
roe Standardized Silent Reading Test. Two 
hundred pupils, composed largely of inade- 
quate readers from the freshman and sopho- 
more classes, were given thirty-six remedial 
lessons with the metron-o-scope. On the 
Iowa Silent Reading Test, they gained 1.66 
grades in comprehension and 1.90 grades in 
rate. Their scores on the Monroe test also 
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showed significant improvement. In addition, 
twenty-five pupils in the freshman and soph- 


omore classes were matched with twenty-five. 


others in the same classes, and two matched 
groups each containing forty seniors were 
also set up. The experimental group in each 
pair was given metron-o-scope training while 
the control groups received no special train- 
ing. The gains of the experimental groups 
were larger than those of the control groups. 

In a recent article, Anderson (1) sum- 
marized studies by Walker, Anderson, Fair- 
banks, Swanson, and Young which indicated 
that eye-movements are not really the cause 
of good and poor reading. He concluded from 
the evidence presented that the metron-o- 
scope had no control over those factors which 
ultimately make for good comprehrension, 
that is, intelligence, experience, and vocabu- 
lary. He suggested that all that could be 
hoped for from such training is that it would 
succeed in teaching the individual to read 
in larger units and to react to words more 
quickly, and stated that if the eye-movements 
of the poor reader are made like those of the 
good reader, this does not mean that the two 
will thereafter comprehend alike. He does not 
deny that there is some place for the metron- 
o-scope in the reading program, but he would 
assign it about the same place that flash 
cards have. 

Most of the research studies dealing with 
controlled reading have employed the metron- 
o-scope as the training device, but one study 
using the motion picture films was carried on 
by June Foy (22) in two elementary schools 
in Syracuse, New York, and reported by 
Troyer (63), under whose direction Miss Foy 
worked. Experimental and control groups 
each consisting of thirty-eight pupils were 
equated on the basis of sex, chronological age, 
mental age, reading speed, visual acuity, and 
the Gates Silent Reading Test, Form I. The 
experimental group received three thirty- 
minute practice periods per week for six 
weeks on stories and nature study materials 
projected from motion picture films in suc- 
cessive phrases. The median gain of the ex- 
perimental group over the control group, as 
shown by Form II of the Gates test, was 
twelve months. Interestingly enough, the 
gains in speed were most marked among the 
better readers. 

Dearborn and Wilking (18) have recently 
published the procedures and results of three 


JOURNAL OF EXPERIMENTAL EDUCATION 


[Vol. rr, No. 4 


experiments in improving the reading of col- 
lege freshmen. In these experiments, the 
Harvard Films were one of several techniques 
used. Gains were measured by means of the 
Iowa Silent Reading Tests, the Nelson- 
Denny Reading Test, and the Cooperative 
Reading Test. The results indicated that the 
remedial groups profited significantly from 
the remedial sessions. 

A doctor’s dissertation by Harris (36) at 
the University of Chicago does not deal 
directly with devices for controlling reading, 
but it has important implications for them. 
The central problem of Harris’ study was to 
investigate the relation of a group of ten 
psychological factors and a group of nine 
physiological or visual factors to the span of 
recognition. The study dealt with the rela- 
tionship of these factors to the span of recog- 
nition at seven grade levels, the second 
through the sixth, the ninth, and the thir- 
teenth. Laboratory techniques and standard- 
ized tests were employed in the study. The 
data were employed by means of correlation 
analysis and case-study techniques. The main 
conclusion of the study was that the psycho- 
logical factors selected were much more 
highly correlated with span of recognition 
than were the visual factors. An important 
implication of the study is that if training is 
to be given which will develop a broad and 
mature span of recognition, basic attention 
should be given to the psychological factors 
of the reading process. 


SUMMARY AND IMPLICATIONS 


The results of the research studies that 
have been conducted thus far do not provide 
clear-cut evidence either favorable or un- 
favorable to controlled reading. The experi- 
mental procedures and the conclusions of a 
considerable proportion of the limited num- 
ber of available studies would not meet the 
criteria of an acceptable statistical study. 
Notwithstanding the limitations in the data 
as a whole, however, it appears that the find- 
ings are somewhat more favorable to the 
value of controlled reading techniques than 
is the sum total of the opinion of experts in 
the field of reading. Most of the studies do 
suggest that considerable improvement is 
made under teaching procedures employing 
controlled reading. There are, however, two 
limitations which greatly interfere with defi- 
nite conclusions in this regard. One limita- 
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tion is that information concerning the per- 
manence of the gains in test scores brought 
about by controlled reading is almost non- 
existent. The other limitation is that, as 
Strang has pointed out, controlled reading 
has usually been only one of a number of 
techniques employed and it is almost impos- 
sible to say just what procedures have been 
responsible for the improvement shown by 
the subject. ; 


The logic of the argument of those who 
hold that comprehension is all-important and 
that eye-movements are a result and not a 
cause of reading ability seems so sound to 
the writer that he has difficulty in seeing any 
justification for purely mechanical attempts 
to train pupils in better eye-movement habits. 
It is his opinion, however, that controlled 
reading techniques need not be used in a 
purely mechanical way but that they might 
well be used to supplement, in a way that 
would have strong motivating force, a pro- 
gram in which the building up of reading 
comprehension is emphasized. It is altogether 
possible, as Dearborn, Wilking, and various 
other reading specialists have suggested, that 
controlled reading procedures have important 
values aside from the question of the correct- 
—_ of direct training of eye-movements as 
such. 


At any rate, it seems evident that con- 
trolled reading techniques should have the 
benefit of a more extensive, detailed, and 
rigidly controlled experimental study than 
has yet been made in this area. Two ques- 
tions are particularly pertinent: 1) Can an 
experienced teacher of reading get better re- 
sults through the use of instruments for con- 
trolling reading than he can obtain with 
more conventional procedures of reading in- 
struction? 2) Can an inexperienced teacher 
of reading bring about as much improve- 
ment in his pupils by employing controlled 
reading techniques as a good experienced 
teacher can secure through more informal 
procedures carefully planned and carried 
out? A large-scale study of this kind would 
call for the cooperation of classroom teachers, 
psychologists, and statisticians. If the study 
were sufficiently comprehensive and were 
thoroughly defensible from experimental and 
statistical considerations, it would be of much 
practical help to teachers of reading in ele- 
mentary schools, high schools, and colleges 
throughout the United States. 
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THE SEMANTIC VARIATIONS OF CERTAIN HIGH 


FREQUENCY WORDS IN THE WRITTEN COMPOSITIONS 


I. PURPOSE 


The purpose of this investigation was 
three-fold: (a) to determine the socially im- 
portant meanings with which 100 selected 
words of high frequency of usage were used 
by eighth-grade pupils in a wide and repre- 
sentative sampling of their written composi- 
tions, (b) to determine what proportion of 
the total number of dictionary meanings for 
each of the selected 100 words eighth-grade 
pupils used in their written compositions, and 
(c) to develop a technique for handling word- 
meaning data on Hollerith equipment. 


II. SOURCE OF DATA 
1. THE SELECTION OF THE Worp List’ 


To insure the selection of check words 
showing high frequency of usage three cri- 
teria were established: 

1. The word must occur within the first 
thousand words of Horn’s (6) list.? 

2. The word must occur within the first 
thousand words of Thorndike’s (16) list. 

3. The word must appear within at least 
seven of the eight lists developed by Jones 
(8), Wilmarth (20), Tidyman (17), Smith 
(2), Bauer (1), McKee (10), Fitzgerald 
(5), and Oberman (11) from children’s 
writing. 

From the words meeting the above criteria, 
roo words were arbitrarily selected such that 
each would fall into one of four equal groups 
according to the number of meanings given 
it in the second unabridged edition of 
Webster’s New International Dictionary. 


*An abstract of a dissertation submitted in partial fulfill- 


1 The list of 100 words selected for study was 
as the check list while the words 


OF EIGHTH-GRADE PUPILS* 
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Words having more than 45 meanings were 
placed in Group I; those having 27 to 44 
meanings were placed in Group II; those 
having 15 to 26 meanings were placed in 
Group III; and those having less than 15 
meanings were placed in Group IV. (In 
counting word meanings, all meanings desig- 
nated by letters and Arabic numbers in 
Webster’s dictionary were counted except 
those marked obsolete.) The words meeting 
the criteria for frequency of usage which 
were selected for study in this investigation 
are presented in Table 1 in grouped form | 
with the number of dictionary meanings 
listed for each. 


2. THE PUPILS AND THE COMPOSITIONS 


The check words as used in 1976 composi- 
tions written on 500 different topics during 
the school year 1938-1939 by eighth-grade 
pupils located in 38 different school systems 
in 13 states constituted the data for the in- 
vestigation. The compositions were all writ- 
ten by pupils whose intelligence quotient was 
go or above. 


Ill. HANDLING THE DATA 

1. MARKING THE CHECK Worps 
The 1976 compositions, constituting the 
source of the check words, were read through 
and all words having the same spelling as the 
words in the check list were underlined. In 
underlining the words, the inflected forms of 
the check words, and the check words as they 
constituted an element in hyphenated or 
solid forms of compound words were omitted. 


2. THe Use or HoLiertrH EQUIPMENT 


Each occurrence of the check words in the 
compositions was recorded on Hollerith cards 
together with the part of speech with which 
the word was used, the sentence in which the 
word was used, and other pertinent informa- 
tion concerning the location and use of the 


> 
*Through an error in transcription two words, fisk and eon | 
surprise, occur in the check list although they are outside the Beebe 
first thousand words of Horn’s list; fish occurs in the first ae ee 
half of the third thousand of Horn’s list while surprise occufs Pi 
in the first half of the second thousand. —— 
= 
Ga 
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TABLE 1 


THE CHECK WorpDs ARRANGED IN GROUPS ACCORDING TO THE NUMBER OF DICTIONARY 
MEANINOS AVAILABLE FOR EACH 


Group IL Group II 


Word Number of Word 


word. The words were then sorted alphabet- 
ically by machine and the various parts of 
speech with which each was used were 
grouped and totalled. The information con- 
tained on the cards was printed on large 
sheets which served as the working material 
for assigning meanings. 


3. AUTHORITY FOR WorD MEANINGS 


The authority accepted for defining word 
meanings was the second unabridged edition 
of Webster’s New International Dictionary. 
This dictionary rather than some other was 
selected because: (a) as one of the oldest dic- 
tionaries published primarily for use in the 
United States it has stood the test of time 
for the accuracy and clarity of its definitions, 
(b) the second unabridged edition published 
in 1938, represented a later edition than did 
any of the other dictionaries considered, (c) 
the persons who contributed to this second 
edition are generally considered to be among 
the most capable in their respective fields, 
and (d) the general arrangement for making 
and defining vocabulary entries appeared to 
be well adapted to the purposes of the in- 
vestigation. One authority rather than sev- 


Numberof Word 
Meani 


Group IV 


Group III 
Number of 


Number of Word 


eral was accepted because it was believed 
greater objectivity would thereby be obtained. 


4. ASSIGNING Worp MEANINGS 


Meanings were assigned independently by 
two different persons to the words as used in 
sentence context. The writer and an assistant . 
assigned meanings to approximately one half 
of the words, while two assistants assigned 
the meanings to the other half of the words. 

The two assistants who helped in assign- 
ing meanings were selected in the belief that 
they were above average in cultural and in- 
tellectual development and because each had 
received more than average training in the 
general field of language. 

The steps in the process of assigning mean- 
ings were: (a) the sentence containing the 
word whose meaning was to be assigned was 
carefully read, (b) any combination of the 
check word with other words which might 
constitute a phrase used idiomatically was 
noted, (c) to determine whether or not such 
phrases were shown to have idiomatic mean- 
ings,® reference was made to the dictionary, 


one a few cases, when the majority judgment of the three 

amigning meanings so indicated Phrases were consid- 

Cred have fomatc meanings even. though they they were not 
listed in the dictionary. 


294 

eanings eanings 
52 39 church 20 10 

50 38 23 13 
91 35 name. 18 money - - - - -- 8 
63 34 16 morning- -- 6 
54 41 21 13 
school... 37 22 13 
66 28 16 pretty....... 10 
_ 67 36 20 9 
72 ...... 36 21 11 
44 15 sister. ...... 10 
Range......... 45-157 27-44 15-26 6-13 
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(d) if the check word was found not to occur 
in a phrase having an idiomatic meaning, the 
definitions of the word were studied until it 
was felt that the one best describing its mean- 
ing was discovered, (e) if the word was found 
to occur in an idiomatic phrase it was so 
indicated and omitted from the final count 
of the different meanings with which the 
word was used. (These idiomatic usages were 
omitted from the final count for it was con- 
sidered that the phrase and not the word con- 
stituted the meaning unit), (f) whenever two 
workers differed in the meaning assigned a 
given word, the judgment of the third person 
was utilized to settle the difference, (g) all 
meanings assigned the words were coded 
according to their corresponding dictionary 
designation. 

If the sentence in which the word was 
used was inadequate for determining the 
meaning intended by the writer, reference was 
made to the composition from which the word 
was selected. For a sample of 6176 occur- 
rences of the check words, a record of the 
extent to which it was necessary to refer back 
to.the compositions was kept for each person 
assigning meanings to the words. For this 
sample, one person went back to the compo- 
sitions 164 times while the second person 
referred back 159 times. This was interpreted 
to mean that sentences or parts of sentences 
can be made to show word meanings in a 
manner that is sufficiently clear so that a 
person assigning meanings to those words 
would require a more adequate context less 
than three times in roo. 


IV. RESULTS 


In order to determine which of the mean- 
ings were socially important two different 
bases, were used; the first considered mean- 
ings as the unit while the second considered 
the word as the unit. In both cases the bur- 
den of usage borne by the meanings was 
employed as the index of social importance. 
When meanings were taken as the unit, it was 
arbitrarily decided, for the purposes of the 
study, to consider only those meanings occur- 
ring six or more times to be of sufficient social 
importance to subject them to further anal- 
ysis; when the word was taken as the unit, 
it was arbitrarily decided that only those 
meanings bearing five per cent or more of 
the total usage of the word would be consid- 
ered of sufficient importance to subject them 
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to further critical treatment. These arbitrary 
decisions were necessary because no other 
objective measure of the social importance 
of meanings was available and some elimina- 
tion of meanings'of lower social frequency 
seemed necessary and desirable. 

The more important findings of this in- 
vestigation may be summarized as follows: 

1. The check words were used in the com- 
positions 11,030 different times with a total 
of 637 different meanings. 

2. When the check words were considered 
by groups, it was found that, in general, 
those possessing a large number of meanings 
tended to be used more often and with more 
different meanings than did those possessing 
a smaller number of meanings. It was found, 
however, that individual words might be 
selected to show the reverse of this tendency. 

3. When the check words were considered 
by groups, it was found that the median word 
of each group showed a gradual decrease in 
the number of meanings with which it was 
used in passing from Group I to Group IV. 
When the frequency of occurrence of ‘these 
median words was considered, however, a 
similar gradual decrease was not found for 
the frequencies in passing from Group I to 
Group IV. These data were interpreted as 
indicating that the number of meanings with 
which one of the check words may be used 
is more dependent upon the number of mean- 
ings which the word possesses than is the fre- 
quency with which the word may occur. 

4. Regardless of the criterion of social 
importance employed, approximately one half 
the total meanings with which the check 
words were used were found to be socially 
important, as here defined. 

5. These socially important meanings were 
found to bear more than go per cent of the 
total usage of the check words. 

6. No systematic relationship between the 
number of meanings with which the individ- 
ual words were used and the number of mean- 
ings found to be socially important was noted. 

7. The socially important meanings of the 
large majority of individual words were 
found to bear 70 per cent or more of the 
total usage of the word. 

8. The average number of socially impor- 
tant meanings with which the grouped words 
were used was found to decrease in passing 
from Group I to Group IV. Although excep- 
tions were noted, this was interpreted to 


oh 
4 
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mean that, in general, words possessing a 
large number of meanings tend to be used 
with a larger number of socially important 
meanings than do words possessing a smaller 
number of meanings. Perhaps this is logical 
and to be expected. 

g. The total number of dictionary mean- 
ings for all check words was found to be 
3,460. 

10. When meanings constituted the base 
for determining social importance, it was 
found that the total number of socially im- 
portant meanings with which the check words 


were used represented 8.5 per cent of the 


total number of dictionary meanings. 

11. When the word constituted the base 
for determining social importance, it was 
found that the total number of socially im- 
portant meanings with which the check words 
were used represented 9.3 per cent of the 
total number of dictionary meanings. 

12. When the individual words were con- 
sidered, it was found that approximately one- 
fifth or less of the available meanings for 
each word are made to carry the burden of 
usage for the large majority of the individual 
words. 

13. Some evidence was found which indi- 
cated that a larger per cent of available dic- 
tionary meanings are utilized for words 
having a small number of dictionary mean- 
ings than for words having a larger number 
of dictionary meanings. 


V. CONCLUSIONS 


On the basis of the above findings and on 
the basis of the experience obtained in work- 
ing with these data the following conclusions 
appear valid: 

1. For the words studied in this investiga- 
tion and for the criteria of social importance 
here employed, approximately one half the 
total number of meanings with which the 
words are used by eighth-grade pupils are 
socially important. 

2. For the words studied in this investiga- 
tion and for the criteria of social importance 
here employed, approximately nine per cent 
of the available dictionary meanings are util- 
ized by the socially important meanings of 
the words. 

3. The experience gained from the study 
indicates that a considerable saving in time 
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and labor can be made in word-meaning 
studies of this type through the use of Hol- 
lerith equipment. 


VI. LIMITATIONS 


In evaluating the outcomes of this investi- 
gation certain limitations should be kept in 
mind. First of all, the time and expense in- 
volved made it necessary to limit the inves- 
tigation with respect to (a) the number of 
words studied, (b) the number of grades 
studied, and (c) the number of different 
types of writing used as the source of data. 
To generalize on the basis of the findings of 
the study for any one of these factors would 
be indeed hazardous. 

The investigation is limited secondly by 
the subjectivity involved in assigning mean- 
ings and in recognizing idiomatic usages of 
the words. While this limitation could not be 
completely overcome, it is believed that error 
due to this cause was reduced to a minimum 
by having each meaning assigned represent 
the majority judgment of three persons well 
trained in the field of language. 

The utilization of sentence context for 
showing word meanings constitutes a third 
limitation, for it is conceivable that a mean- 
ing assigned a word in sentence context may 
differ from the meaning assigned that word 
in the context of a composition. It is doubt- 
ful, however, that this limitation seriously 
affects the results of the study because care 
was taken to present each word in the sen- 
tence in which it was used by the pupil and 
because reference was made to the composi- 
tion if any doubt existed as to the intended 
meaning of the word. 

The study is finally limited by the fact 
that the word meanings were treated without 
relation to the part of speech with which the 
words were used. While it would have been 
possible to analyze the data on this basis it 
was believed that such an analysis would 
have clouded the major issues of the inves- 
tigation. 
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AN EXPERIMENT WITH THE WEBSTER COMPLETE 
SYMBOLIZATION 


W. Hovuse* 
Pikeville College, Pikeville, Kentucky 


THE PROBLEM 


The anticipated difficult words in an 
elementary-school textbook for the interme- 
diate or upper grades are usually placed in 
the glossary. In a glossary, a phonetic re- 
spelling with diacritical marks is printed on 
the right of each anticipated difficult word. 
The phonetic respelling with diacritics should 
be used by pupils as a phonetic aid in mak- 
ing an independent analysis of the difficult 
words which they cannot pronounce from 
memory when they see them printed in an 
incomplete symbolization. 

The problem in the present study was to 
determine how successfully teachers who are 
not phonetically trained can help pupils in 
Grades V—VIII to master the use of a com- 
plete symbolization, as measured by an in- 
dependent analysis of unfamiliar words, 
following a controlled experience with a spe- 
cific form of instructional material. 


THE EXPERIMENT 


Selection of Pupils —This study was con- 
ducted in the Training School at Pikeville 
College, Pikeville, Kentucky. The criteria 
used in the selection of the pupils were as 
follows: (1) the pupils must be free from for- 
eign accent; (2) the pupils must be free from 
speech defects; and (3) the pupils must be 
making satisfactory progress in the experi- 
encing of their curriculums. The fifty pupils 
used in this experiment were distributed 
through the grades as follows: (1) Grade 
VIII eleven pupils; (2) Grade VII fifteen 
pupils; (3) Grade VI fifteen pupils; and (4) 
Grade V nine pupils. 

Measurement of Growth.—Pupil growth in 
the use of the pronunciation skills was meas- 
ured by administering a test, consisting of 
twenty-five nonsense words. The test con- 
tained the Webster symbols for each speech 
sound in the English language. The test is an 
individual test. The test was called The 
' Word-Analysis Test, Form A. The Word- 
Analysis Test, Form A was administered at 


* Assisted by the following critic teachers: Elizabeth North, 
and Ruth Harman. 


the beginning of this experiment and also at 
the close of this experiment. The test is pre- 
sented here: 


THE WORD-ANALYSIS TEST, FORM A 

. yath 9. hi math’ 17. saj % lan 
zoth . poi ka’ 18. 

. hwengk . wr dif in 19. kwér 30’ ma 
—s,¢ A vat 

. mata wo 20. suf o ni 

sha’ vi li 21. bu sho’ne 
¥ 

. za lid ij 22. iz e wik 


no ta‘’zhun 


fe 
sarg a li 


. shoung 

boo shan’ 

. do zum 


nof’ fool 


. ger tel’ 


v 4 
-nech ani 23. 
via 
na!’ 24. dar rizh un 
25. di kot’ um 


SCN 


Only the first trial is indicative of a pupil’s 
ability to master a complete symbolization as 
a phonetic aid in making an independent 
analysis of an unfamiliar word. If, on the 
first trial a pupil analyzed all of a word cor- 
rectly except one syllable, the examiner would 
say, “You analyzed all of the word correctly 
except the second syllable. You missed the 
vowel in the second syllable. Try the word 
again, please. Can you pronounce it correctly 
this time?” If he missed the word on the sec- 
ond trial, the examiner would show the pupil 
where his analysis was wrong and ask that he 
try it again. 

Method of Instruction—The organic ap- 
proach accompanied by an acoustic approach 
was used in teaching each English speech 
sound. The organic approach consisted of (1) 
a study of a number of drawings showing the 
most characteristic phase of the position and 
movement of the speech organs in articulat- 
ing an English speech sound, and (2) the 
reading of a carefully worded paragraph de- 
scribing the most characteristic phase of the 
position and movement of the speech organs 
in articulating that sound. The acoustic ap- 
proach consisted of sounding key words in or- 
der that the pupils could hear the speech 
sound, as well as, feel the movements of the 
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speech organs in the production of the speech 
sound 


The method of instruction consisted of an 
audio-visual attack on the pronunciation 
skills. If the pupils did not know the 4 skill, 
the teacher would help them to acquire this 4 
skill through the use of a known word. In 
helping the pupils to acquire this 4 skill, the 
teacher used words which the pupils knew 
how to pronounce, e.g., same. The teacher’s 
first instructional job was to give her pupils 
an awareness for the 4 skill in the word same. 
This she would try to do by blending the 
speech sounds which are represented by the 
following symbols: same, sim, am, and 4. 
The pupils were told to follow closely, and to 
think through the process as the teacher 
blended the sounds represented by these sym- 
bols: same, sim, 4m, and 4. The teacher 
asked the pupils to blend outloud the speech 
sounds represented by sAme, sim, 4m, and 4. 
If the instruction had ceased at this point the 
pupils’ awareness of the 4 skill would be 
questionable. Consequently, the teacher would 
write on the blackboard a one-syllable non- 
sense word which had the 4 skill in it. The 
nonsense word pamz was used. The teacher 
blended the speech sounds represented by the 
nonsense word pamz: pamz, 4mz, am, and 4. 
She then asked one or more of her pupils to 
blend the speech sounds represented by the 
symbols in the word pamz. The pupils prac- 
ticed blending the speech sounds represented 
by the nonsense words on that page in the 
program of instructional material which in- 
troduced the 4 skill. 

The word-whole method of analyzing 
words was emphasized. But, if a pupil was 
unable to look at the nonsense word in the 
square |spag| and pronounce it correctly, he 
was encouraged to use an analytic method of 
analyzing the word. In the analytic method 
the pupil was told to look at the word spag 
in his.program of instructional material. The 
word spag was printed as follows: 


[spas | 


The pupil was told to look at the 4 and 
sound out the word spag, viz., 4, 4g, pag, 
and spag. 

The development of a desire by the pupils 
to master the pronunciation skills was aroused 


WEBSTER COMPLETE SYMBOLIZATION 


299 


by spirited contests or games. These contests 
resembled football games, baseball games, and 
the old-fashioned spelling matches. 

Instructional Material—A program of in- 
structional material was prepared for use in 
this experiment. A page in the program of 
instructional material introduced the Web- 
ster complete symbolization for only one 
English speech sound, e.g., 4 as in ate. The 
organization of each page was as follows: 
(1) at the top of the page was a number of 
drawings showing the most characteristic 
phase of the position and movement of the 
speech organs in the production of the speech 
sound to be learned; (2) a carefully worded 
paragraph describing the most characteristic 
phase of the position and movement of the 
speech organs in the articulation of the speech 
sound was presented just below the draw- 
ings; (3) below the paragraph just men- 
tioned came four key words most likely to be 
in a pupil’s spoken vocabulary; and (4) 
twelve, one-syllable nonsense words were in- 
troduced just below the key words. 

The instructional material was divided in 
three parts. Part I contained instructional 
material on the consonants. Part II contained 
instructional material on the vowels. Part III 
contained instructional material on blending 
syllables. 

In Part I which contained instructional ma- 
terial on the consonants it was necessary to 
teach the vowels é and i. The vowels é and i 
were used as a nucleus in building one-syllable 
nonsense words for practice on blending the 
speech sounds represented by the consonants. 
The order in which the consonants were in- 
troduced was determined by a physiological 
approach to each consonant sound in which 
the mode of production was the basis of 
classification, and the order of presentation 
was as follows: p, b, t, d, k, g, m, n, ng, 1, 
wh, Ww, f, Vv; th, +h, S, Z, I, sh, zh, y; ch, j, 
and h. This order for the initial consonants 
in each nonsense word was adhered to with- 
out exception in the construction of the drills 
in the instructional material. 

Part II contained instructional material on 
the vowels. The order of presentation of the 
vowels was determined by a physiological 
approach to each vowel sound, in which the 
position of the tongue was the basis of classi- 
fication, namely: (1) high in the front of the 
mouth to low front; (2) high middle to low 
middle; and (3) high in the back of the ~ 


= 
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mouth to low back. Consequently, the order 
of the teers of the vowels was as fol- 


A 
lows: @, 1, a, a, UOre, U, a, 50, 00, 0, 0, 


and 4. The obscure or neutral vowel 


sound represented by a, 2, and %, was 


taught immediately following the 6 symbol. 
It was necessary to make this exception be- 
cause the obscure vowel sound occurs only in 
words of two or more syllables. 

Length of Experiment——This experiment 
was continued for fifty, consecutive school 
days. The pupils experienced only one drill 
period each day. Each drill period was twenty 
minutes in length. 


Tue. Data 


Table I shows the mean grade placements 
made on The Metropolitan Achievement 
Tests which were administered after this 
experiment closed. 
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the beginning of this experiment and also at 
the close of the experiment. 

Table II shows that the mean on the initial 
test was 1.02 words for the fifty pupils. 
Table II shows that the mean on the final 
test (one trial) was 18.38 words. 

Table II shows that on the final test (one 
trial) Grade VIII analyzed correctly three 
words out of every five words attempted. 
Grade VII analyzed correctly four words out 
of every five words attempted. Grade VI an- 
alyzed correctly three words out of every five 
attempted. And, Grade V analyzed correctly 
four words out of every five words attempted. 


THE SUMMARY AND RECOMMENDATIONS 


. The pupils’ mean grade placements made 
on The Metropolitan Achievement Tests 
seem to indicate that they were making 
satisfactory progress in school. 

2. A mean of 1.02 words made on the initial 

test seems to indicate that the functional 

method is not very effective. 


~ 


TABLE I 


A COMPARISON OF THE MEAN GRADE PLACEMENTS OF GRADES V, VI, VII, AND VIII ON THE 
METROPOLITAN ACHIEVEMENT TESTS 


Grade Reading 


The data presented in Table I reveal that 
these pupils were making satisfactory progress 
in school as evidenced by the grade place- 
ments made on The Metropolitan Achieve- 
ment Tests. 

Table II shows the means made by Grades 
V, VI, VII, and VIII on The Word-Analysis 
Test, Form A. This test was administered at 


Mean Grade Placements 


Language Spelling Arithmetic Mean 
9.2 7.9 9.1 8.9 
8.8 8.3 8.6 
7.4 6.8 7.6 7.1 
7.0 6.5 6.3 6.5 


3. A mean of 18.38 words (on the first trial) 
seems to indicate that a drill program 
using carefully prepared instructional ma- 
terial and accompanied by the functional 
method is much more effective than the 
functional method used without a program 
of instructional material for drill on the 
pronunciation skills. 


TABLE II 


A COMPARISON OF THE MEANS MADE BY GRADES V, VI, VII, AND VIII ON THE 
Worp-ANALysis TEST, ForM A 


Mean Number of Words Analyzed Correctly 


Grade Initial Test 
7 1.33 
6 1.20 


Final Test 
First Trial Second Trial Third Trial 
15.55 20.73 22.73 
19.60 22.93 23.93 
18.73 22.20 23.53 
19.00 21.89 23.44 
18.38 22.01 23.46 


1.67 
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4. A mean of 18.38 words shows that these 


pupils analyzed correctly not quite four 
words out of every five words attempted. 


5. The number of pupils used in this study 


make the data inconclusive; the data may 
be indicative of what one may expect when 
such instruction is placed in a school’s 
instructional program. 


6. A study should be conducted which would 


indicate the most effective complete sym- 
bolization to use as a phonetic aid in 
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analyzing new words which pupils cannot 
pronounce from memory. 


. An experiment should be run which would 


reveal the best method to use in teaching 
the pronunciation skills. 

Research which would show the best 
type of instructional material to use in 
teaching the pronunciation skills is needed. 


. Someone should direct a study which 


would indicate the most desirable grade 
placement at which to teach the pronun- 
ciation skills. 


7 
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CONSTRUCTING EQUIVALENT SALARY SCHEDULES 


Josep B. 
764 Twentieth Ave., San Francisco, California 


In the construction of a salary schedule 
for teachers there is wide range for choice 
as to: 


1. The number of annual increments to be 
included in the schedule 

2. The plan of increment distribution 

3. The amount of minimum salary in rela- 
tion to the maximum. 


Thus salary increases may be spread over 
a greater or lesser portion of the teaching 
career; increments may be made equal, or 
they may be so arranged as to vary in amount 
in accordance with any desired plan; and 
the minimum salary may be set at a low 
figure with the resultant maximum corre- 
spondingly high, or it may be fixed at a 
relatively high figure with a lower maximum. 
By varying the choices made in these re- 
spects, salary schedules differing widely in 
pattern may be constructed. 

It is a generally accepted principle that 
salary schedules should be built so as to 
attract and hold good teachers. There is, 
however, no agreement as to the salary 
schedule pattern or patterns that are, for a 
given expenditure, most effective in making 
that principle operative. 

In the study of salary schedule pattern it 
is desirable to have at hand a method for 
constructing salary schedules that differ in 
pattern yet represent the same level of ex- 
penditure for teaching service. Such a 
method will be described here. The term 
“equivalent” will be used as descriptive of 
the required schedules. 

Differences between salary schedule pat- 
terns are essentially differences in time dis- 
tribution of payments. In arriving at a means 
for equalizing such differences two factors, 
interest and length of teacher service, must 
be taken into account. These factors will be 
considered separately. 


I. THe INTEREST FAcTOR 


A payment made now on one salary sched- 
ule but on another deferred to a later time 
must, if it is to have the same value on both 


schedules, be increased in the second case by 
the amount which would accrue to it if it 
were placed at interest during the time of 
deferral. This is true from the standpoint of 
the teacher who is to receive the payment, 
since he does not in the meantime have the 
use of the amount involved; it is equally 
true from the standpoint of the school dis- 
trict which is to make the payment, since 
the amount deferred remains available for 
use during the intervening time by the dis- 
trict or by its individual taxpayers. Thus if, 
for example, two annual salary payments of 
one thousand dollars each are to be replaced 
by two others of which the first is eight hun- 
dred dollars, the second payment must in- 
clude, in addition to the remaining twelve 
hundred dollars, the interest on two hundred 
dollars for one year. 

The concept of present value is a useful 
one in reducing to comparable terms pay- 
ments made at different times. The present 
value of a sum of money to be paid at a 
future date is the value of that sum dis- 
counted at a given rate of interest to the 
present time. Conversely it is the amount 
that, if placed at compound interest now, 
would accumulate to the-required sum at the 
payment date. The more remote the date at 
which a payment is to be made the less is 
the present value of the payment. 

The present value of a series of payments 
is the sum of the present values of the indi- 
vidual payments. The present value at en- 
trance of the payments provided by a salary 
schedule for a lifetime of teaching service is 
thus a measure that takes into account not 
only the amounts of the various salary pay- 
ments but the point in the professional 
career at which each is made. Accordingly, 
allowance for the interest factor in con- 
structing salary schedules of different pat- 
terns may be made by so arranging the 
schedules that the payments on each of them, 
over a period of years representative of the 
teaching lifetime, have the same present 
value. 

Under the plan to be followed here, 
amounts of increments under _ various 
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arrangements of increment distribution are 
calculated so that payments above the mini- 
mum salary under each arrangement shall 
have a present value equal to the present 
value of the same number of annual pay- 
ments of one dollar each. The unit schedules 
thus developed represent a per-teacher ex- 
penditure level of one dollar per year above 
the minimum salary. They may, by multipli- 
cation, be used in deriving schedules with 
minimum salaries as. desired and conforming 
to any stated expenditure level. 

In developing the necessary procedure the 
following symbols from investment mathe- 
matics are used: 

a, (read a angle m): the present value of a 
series of m payments of one dollar each, cal- 
culated at a specified rate of interest and 
with each payment made at the end of the 
corresponding payment interval. 

v": the value of one dollar discounted at 
a given cate of interest for m interest periods. 

Values of the quantities represented by a, 
and v" at various rates of interest are pub- 
lished in books on investment mathematics. 

In expressing the present value at the time 
of the first payment of a series of annual pay- 
ments of one dollar each, it is to be noted 
that the first payment is subject no dis- 
count and hence has a present value of one 
dollar. The present value of the remaining 
payments is a,, m being the number of pay- 
ments in the series after the first payment. 
The present value of the entire series, then, 
is a, + 1, where m is one less than the total 
number of payments. 

The present value of the payments above 
the minimum on a salary schedule that pro- 
vides for a number of equal annual increases 
until the maximum salary is reached, then 
annual payments of the amount of the maxi- 
mum, is given by the expression 


uate +i) a,—hAv"). 


Here W is the annual increment, 4 is the 
number of increments to be allowed, i is the 
interest rate, and m, as before, is one less 
than the number of annual payments to be 
included in the schedule.’ If this expression 
be set equal to a, + 1 and the desired values 
be assigned to #4, m, and i, the resulting equa- 


1The mathematical derivations and the calculations basic 
to the material in this article appear in: J. B. Se Fg 
Construction of Equivalent hedules for 
— Dissertation, University of 
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tion can be solved for W. With W, the 
amount of the annual increment, thus made 
available, the payments above the minimum 
salary for each year of the schedule can be 
calculated. The equation may be conveni- 
ently written thus: 

#(@,-+ 1) = W[(1 +i)a,—Av"]. 


The period of years chosen as representa- 
tive of a teaching lifetime is to be determined 
on the basis of entrance and retirement con- 
ditions in the school district under consider- 
ation. If, for example, requirements for cer- 
tification are such that the usual age of enter- 
ing teachers is twenty-five years, and if the 
age of compulsory retirement is sixty-five 
years, the normal teaching lifetime in the 
district is forty years. 


VARYING THE NUMBER OF INCREMENTS 


Suppose that a salary schedule covering a 
forty-year period of service and containing 
ten equal increments is to be constructed, 
and that money is worth three per cent. 
Then in the present-value equation 

i(a, +1) 


n = 39, A= 10,4 = .03. 


From tables, @,, at 3% = 8.530203, ds. at 
3% = 22.808215, and v® at 3% = .315754.- 
Substituting these values in the equation and 
solving for W, we obtain W — .12690. Thus 
the required salary schedule, in terms of a 
per-teacher expenditure of one dollar per 
year above the minimum salary and unad- 
justed for length of teacher service, will con- 
tain ten increments of $.12690 each. The 
resulting maximum salary will be 10 XX 
$.12690, or $1.269, above the minimum. 

If the other conditions are held the same 
but the number of increments set at twenty, 
then 20, == 14.877475, and the an- 
nual increment is found to be $.07928. The 
maximum salary thus is 20 X $.07928 or 
$1.586 above the minimum. If thirty is taken 
as the number of increments, the annual in- 
crement is $.06665 and the corresponding 
maximum is $2.000 above the minimum. If 
equal increases are provided every year after 
the first throughout the entire service life- 
time, the annual increment is $.06390 and 
the payment for the fortieth year is $2.492 
above the minimum salary. 

These results are summarized in Table I. 
Figure 1 gives a graphical comparison of the 
four schedules after they have been adjusted 
for length of teacher service. 


4 
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VARYING THE PLAN OF INCREMENT 
DISTRIBUTION 


In a salary schedule where progress from 
minimum to maximum salary is not uniform 
but is made in increments of unequal 
amounts, the series of unequal increments 
may be considered as two or more consecu- 
tive series of equal increments. A classifica- 
tion of salary schedules according to the 
number of series of equal increments con- 
tained in each follows. In it, identifying type 


+ 1) = + 8) + 0° + 


numbers are assigned to different forms of 
increment distribution. The basic present- 
value equation applying to each group is 
given as the group is listed. 


Group A. Schedules Containing One Series of 
Equal Increments 
Type 1. Increments equal in amount. 
Here the equation is 
i(a, +1) ] 
The use of this equation has already been 
illustrated. 


Group B. Schedules Containing Two Series 
of Equal Increments 


Increments small at first, then 


Type 2. 
larger. 

Type 3. Increments large at first, then 
smaller. 

The equation for Group B is 
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Group C. Schedules Containing Three Series 
of Increments 
Type 4. Increments small at first, 

larger, then still larger. 

Type 5. Increments small at first, 
larger, then smaller. 

Type 6. Increments large at first, 
smaller, then still smaller. 

Type 7. Increments large at first, 
smaller, then larger. 

The equation for Group C is 


then 
then 
then 
then 


v't® —v" (fhe + + 


Here f, g, and # in that order represent the 
numbers of increments in the three succes- 
sive series, and &; and &, represent the ratios 
of the increments of the first two series, re- 
spectively, to those of the third series. 


This classification can be continued as far 
as desired, with each successive group con- 
taining twice as many types as the one pre- 
ceding. Thus Group D, composed of sched- 
ules with four series of increments, includes 
eight types. 

Only one of the types of Group D will be 
used to illustrate the group. It will be called 
Type 8. In it increments of the first series 
are small, those of the second series larger, 
and those of the third and fourth series each 
successively smaller. 


The equation for any group after the first 
may be cbtained from the one for the pre- 
ceding group by following these steps: 


1) = W[(1 + 4) (hg ag + Gn) —0" (g ky + 


Here g and & respectively represent the 
numbers of increments in the two series, and 
k, is the ratio which increments of the first 
series bear to those of the second. Thus if a 
schedule of Type 2 is to contain eight equal 
increments followed by twelve equal larger 
ones, and if each increment in the series of 
eight is to be one-half the amount of those in 
the series of twelve, then g = 8, k — 12, 
ke = «5. If the schedule is to be of Type 3 
instead, and if the increments of the first 
series are to be, for example, double those of 
the second, then g = 8, h=12,k, = 2. 

Here, as in subsequent equations, ‘the basic 
increment W is the increment of the final 
series—that is, the series which ends at the 
maximum salary—and all other increments 
are expressed as multiples or fractions of it. 


1. Assign a symbol to represent the num- 
ber of increments in the added series of the 
new group, and another to express the rela- 
tionship to the basic increment W of the in- 
crements of the added series. Suppose these 
symbols to be x and &, respectively. 

2. Write the equation for the preceding 
group, making these changes in the right- 
hand member: 

a. In the coefficient of 1 + é multiply each 
term by v*, then add the new term &, a. 

b. To the coefficient of v" add the term 
x k,. 

Thus for Group D, using e and &, as the 
added symbols, the required equation is: 
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i(a, + 1) = W[(1 +4) (Re + 0° Re ae + Ry 


+ a,) (eke + flee + + 


Illustrative schedules of Types 1 to 8 are 
summarized in Table I and shown graphically 
in Figure 2. 


II. THe Service FAcToR 


If all teachers remained in service for the 
full teaching lifetime, salary schedules equal 
in present value of payments would also be 
equal in the expenditure level represented. 
However, of a group of entering teachers 
some may be expected to drop out the first 
year and still others each successive year, 
with only a fraction of the original group re- 
maining to receive the higher salary pay- 
ments scheduled for the late years of service. 
Each teacher who does drop out will in gen- 
eral be replaced by another at or near the 
minimum salary, with a consequent saving to 
the school district. Thus in constructing a 
salary schedule in terms of a pre-established 
expenditure level, allowance must be made 
for the savings to be expected on account of 
teacher withdrawals. 

The adjustment required to take account 
of the service factor involves the use of a 
service table, and is accurate only to the de- 
gree that the table used is applicable to the 
teaching group for which the adjustment is 
made. A service table for teachers sets up a 
hypothetical group of teachers at an early 
entrance age and follows them from year to 
year, showing for each year the expected 
number of separations from service—with- 
drawals, deaths, and disability retirements— 
as derived on the basis of experience in a 
particular district, state, or other area. 

As applied to a schedule of payments 
above the minimum salary constructed in 
accordance with the method that has been 
described, the adjustment for length of 
teacher service may be made in six steps. 

1. Note the number of teachers shown in 
the appropriate service table as in service at 
the entrance age contemplated in the sched- 
ule. Then for each year of service calculate 
the ratio to that number of the number of 
teachers expected, according to the table, to 
remain in service. Write as decimals the 
ratios so. calculated. 

The ratio for the first year will be 1. De- 
note that for the mth year after the first by 
t,.. Then of a given group of teachers who 


enter service at the entrance age, the fraction 
t, is expected to remain in service during the 
nth year after the first. 


2. Service tables give separate figures for 
men teachers and women teachers. So that 
the adjusted schedule shall apply to a teach- 
ing group composed of both men and women, 
calculate the values of ¢, for each sex sepa- 
rately, weight the values in proportion to the 
number of each shown by experience as 
likely to be employed, and take the weighted 
average for each year as the values of ¢, to 
be used in subsequent steps. 


3. Find for each year the product of ¢, 
and v" , and add the amounts so obtained. 
This sum may be written 

n=n 
n=0 


If a group of teachers entering now were 
to be paid at the rate of one dollar per year 
each above a stated minimum salary, this 
sum would be the per-teacher present value 
of the expected payments to them above the 
minimum. Allowance is made in it for with- 
drawals, deaths, and disability retirements 
at the rates given in the service table. 


4. On the schedule to be adjusted let y, 
represent the payment above the minimum 
salary for the mth year after the first. The 
present value at entrance of each such pay- 
ment is then y,v" . Find the products y, 
t, v" and add them. The sum may be written 


n=n 
v". 
n=0 


If a group of teachers entering now were 
to be paid according to the schedule under 
adjustment, this sum would be the per- 
teacher present value of the expected pay- 
ments to them above the minimum salary. 
Allowance is made in it for separations from 
service in accordance with the rates in the 
service table. 


In arranging the calculations for this step, 
it is evident that the required products yp, 
t, v" may be obtained by multiplying by 
the respective values of y, the values of ¢, v" 
found in the preceding step, 


4 
= 
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5. Divide the result of Step 2 by that of 
Step 3. The quotient may be called the 
service coefficient. Denote it by S. Thus 

n=n 
n=0 
n=n 
= 
n=0 


Here the numerator of the fraction repre- 
sents, in terms of present value, the per- 
teacher expenditure above the minimum sal- 
ary that the adjusted schedule is to require; 
the denominator represents the lower expen- 
diture that would be required under the given 
schedule were no adjustment applied to it. 
Accordingly if each of the payments on the 
unadjusted schedule is multiplied by the quo- 
tient S, a schedule requiring the desired 
expenditure will be obtained. 

6. Finally, then, multiply the basic unad- 
justed increment W by S, call the result W’, 
and calculate payments on a new schedule 
using W’ as the basic increment. The adjust- 
ment for length of teacher service will now 
have been completed. Under service condi- 
tions reflected in the table used, and assum- 
ing that each teacher who leaves is to be re- 
placed by a beginning teacher at the mini- 
mum salary, the adjusted schedule will rep- 
resent a salary expenditure for each year of 
teaching service of one dollar per year above 
the minimum salary. 

Since the rate of separation from service 
becomes increasingly greater at successive age 
levels, it follows that the greater the degree 
to which a salary schedule defers payments 
toward the retirement age the greater will 
be the resulting adjustment and hence the 
higher the maximum salary made possible 
under a given expenditure. 

The results obtained when various illus- 
trative unit schedules are adjusted in accord- 
ance with the steps outlined are given in 
Table I, and the adjusted schedules are 
shown graphically in Figures 1 and 2. The 
service table used in the adjustment was that 
for San Francisco Teachers, 1933 to 1939. It 
was made available through the courtesy of 
Ralph R. Nelson, Secretary-Actuary of the 
San Francisco City and County Employees’ 
Retirement System. In the calculations the 
ratio of men to women teachers was taken as 
one to four, and an entrance age of twenty- 
five years was assumed. 
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Figure 1—Payments above the minimum on 
illustrative unit salary schedules differing in 
number of increments. 
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Figure 2.—Payments above the minimum on 
illustrative unit salary schedules differing in 
plan of increment distribution. 


The withdrawal rates expressed in the San 
Francisco table are relatively low, expressing 
a high degree of stability in teacher person- 
nel. In areas where teacher turnover is 
greater the service adjustment would be cor- 
respondingly increased. 
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VARYING THE RELATION OF MINIMUM 
SALARY TO MAXIMUM 


To construct equivalent salary schedules 
differing in relation of maximum salary to 
minimum, it is only necessary to vary the 
minimum salary while holding the expendi- 
ture level constant. To illustrate the proce- 
dure for this, let us use the twenty-increment 
Type 1 schedule of Table I and assume a 
desired expenditure level of $3000 per year 
for each teacher. Let us then determine the 
schedules resulting when $1500, $2000 and 
$2500 respectively are taken as the minimum 
salary. 

From the table, the maximum salary on 
the unit schedule in question is $1.74 above 
the minimum for each dollar the expenditure 
level exceeds the minimum. For a minimum 
salary of $1500, the amount by which the 
expenditure level exceeds the minimum. is 
$3000 — $1500, or $1500. The maximum 
salary, then, is $1500 + ($1500 X 1.74) or 
$4110. 

With $2000 as the minimum, the expendi- 
ture level exceeds the minimum salary by 
$1000, and the maximum is $2000 + ($1000 
X 1.74), or $3740. In the same way, a mini- 
mum salary of $2500 results in a maximum 
of $2500 + ($500 X 1.74), or $3370. 

These three schedules are compared 
graphically in Figure 3. Any desired amount 
might be taken as the minimum salary, pro- 
vided only that it be not greater than the 
expenditure level to be maintained. 

Differences in salary schedule pattern as 
to number of increments, plan of increment 
distribution and relation of minimum salary 
to maximum have been illustrated separately 
for greater clarity. However, any combina- 
tion of these kinds of variation is possible 
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$4000 


10 40 
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Figure 3.—Illustrative salary schedules dif- 
fering in relation of minimum salary to maxi- 
mum, constructed to represent a per-teacher 
salary expenditure of $3,000 annually. 


under the method that has been described. 
For example, a schedule with high minimum 
salary and few increments decreasing in 
amount may be constructed equivalent to 
one with low minimum salary and a large 
number of increments increasing in amount, 
with consequent wide divergence in sched- 
uled payments‘and in maximum salary. 

No attempt has been made here to eval- 


. uate the various salary schedule patterns 


described, or to establish or recommend any 
salary level. The problem attacked has been 
solely one of method, and the schedules in- 
cluded have been for purposes of illustration 
only. A procedure has been described for the 
construction of salary schedules differing in 
pattern yet representative of the same level 
of salary expenditure. Further work is 
needed to determine the relative effectiveness 
of various schedule patterns in attracting and 
holding good teachers. 
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